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2

(7]

NMPOIrPAMA PROGRAM =

MixHapoaHOi HayKOBO-NMPaKTU4YHOI KOHdepeHLii International Scientific Conference a
«YOPHOBMUJIbCbKIU KATACTPO®I 40 POKIB: «40 YEARS SINCE THE CHORNOBYL CATASTROPHE: &

c

HACNIAKWU, BUKJZTUKU, SATPO3U» CONSEQUENCES, CHALLENGES, THREATS» 9

25-26 KkBiTHA 2026 poKy — KuiB, YKpaiHa April 25-26, 2026 - Kyiv, Ukraine o

o

Oprasxisatop — [lepxaeHa yctaHoBa «HauioHanbHuit HayKOBMIA LEHTD paaialiinHOi MeAULIMHU, remaTonorii Ta oHKonorii Hosted by the State Institution «National Research Centre for Radiation Medicine, Hematology and Oncology A
HauioHanbHoOT akageMii meguyHux Hayk Ykpaibiu» (HHUPMIO), LienTtp cniepoGitHuurea BOO3 REMPAN of the National Academy of Medical Sciences of Ukraine» (NRCRMHO), the WHO REMPAN Collaborating Centre 8

g

25 KkBiTHA 2026 poKy. leHb 1-i. April 25, 2026. Day 1. =a
(7]

9.30—10.00 PEECTPAILIIA 9.30—10.00  REGISTRATION g
BITAJIbHA KABA WELCOME COFFEE o

(1]

10.00—10.20 YPOYMCTE BIIKPUTTI KOH®EPEHIIII. KOHIIEPT-PEKBIEM. 10.00-10.20 OPENING OF THE CONFERENCE. CONCERT-REQUIEM. '§.
S

e

10.20—10.40 BCTYIIHE CJIOBO BIJ 10.20-10.40 INTRODUCTORY SPEECH FROM 2
HAMH VYkpainu NAMS of Ukraine 5

bropo BOO3 B YkpaiHi WHO office in Ukraine =

BITAHHA GREETINGS 'g

MATATE IAEA g

MiHicTepcTBO OXOPOHU 300POB’ST YKpaiHu Ministry of health of Ukraine .5

MiHicTepcTBO colliaabHOI MOJITUKU, CiM’1 Ta €ETHOCTI YKpaiHu Ministry of social policy, family and unity of Ukraine P

ITapiamMeHTCBKi KOMiTeTH Parliamentary committees =

YopHOOWIILCHKi IPOMAaChKi OpraHizatii Chornoby non-governmental organizations =

IIpencTaBHUKM TTOCOILCTB Representatives of embassies =

wn

(7]

10.40—10.55 OCHOBHI PE3YJBbTATU JOBIOTPUBAIUX JOCIIIKEHb MEJWYHUX TA 10.40—10.55 LONG-TERM STUDIES OF MEDICAL AND RADIOLOGICAL CONSEQUENCES o
PAJTIIOJIOTTYHUX HACJIAKIB YOPHOBUJILCHKOI KATACTPO®U OF THE CHORNOBYL CATASTROPHE: KEY FINDINGS S
Jlazopunmmuens B, B., Cymiko B.O., basnka JI.A., 2KosHip B.A. i cniBaBt., HAMH, Lazoryshynets V.V., Sushko V.O., Bazyka D.A., Zhovnir V,A., et al., NAMS, SI «National g

Y «HauionanbHMiT HAYyKOBUI LIEHTP pafialliiiHOi MEAUIIMHU, OHKOJIOTiI Ta TeMaToJIOoTil Research Centre for Radiation Medicine, Hematology and Oncology of the National ¥
HanionaneHoi akanemii MeqnuHux HayK Ykpainuw» (HHIIPMTIO) Academy of the Medical Sciences of Ukraine» (NRCRMHO) t‘,

=

L

10.55—-11.10 IIEPEPBA HA KABY I CIIUVIKYBAHHA 3 MEIIA 10.55—-11.10 COFFEE BREAK. COMMUNICATION WITH MEDIA. E
T

=

NNEHAPHE 3ACIOAHHA PLENARY SESSION 8

Mopepatop: TpoHbko M.[J., Jlypiu L.A. Moderators: Tronko M.D., Lurin I.A. ]

[

-

11.10—11.25 40 POKIB ABAPII HA YOPHOBUJIbCHKIN AEC: JOCATHEHHS TA TIEPCIIEKTUBU 11.10—11.25 40 YEARS OF CHORNOBYL RESEARCH ON RADIATION-INDUCED THYROID E
JOCHIAXEHDb PAJJIOTEHHOIO MOCTYOPHOBUJILCHKOI'O TUPEOIIHOI'O PAKY CANCER E

Tponsko M.J1., bormanosa T.I., Y «IHCTUTYT eHAOKPHUHOJIOTiI Ta OOMiHY peYOBUH Tronko M.D., Bogdanova T.I., The State Institution «V.P. Komisarenko Institute of %]

imM. B.I1. Komicapenka HAMH VYkpainu» Endocrinology and Metabolism of the NAMS of Ukraine» ::'

=

(=)

11.25-11.40 AOCBIA MIZKHAPOAHOI'O ATEHTCTBA 3 JOCHIJAXKEHHA PAKY 3 11.25—-11.40 INTERNATIONAL AGENCY FOR RESEARCH ON CANCER (IARC/WHO) STUDIES -
JOCHIJI)KEHHS PU3UKIB PAKY MICJII YOPHOBUJIBCHKOI KATACTPOOU ON CANCER RISKS FOLLOWING CHORNOBYL <Z:

KecMinieHe A., MixHapoaHe areHTCTBO 3 AOCiAXEHHS paKky Kesminiene A., The International Agency for Research on Cancer of the WHO E

[

11.40—11.55 JOCBIJ1 YOPHOBUJILCHKOI ABAPII IIOJO CYYACHUX BUKJTUKIB 114 11.40—11.55 THE ROLE OF CHORNOBYL EXPERIENCE FOR PREVENTIVE MEDICINE TODAY =

MPOOPUIAKTUYHOI MEAULIMHU Shkrobanets I.D., Turos O. 1., The State Institution «Marzieiev Institute of Public Health of the
Ixkpodaneus I[.11., Typoc O.1., 1Y «IHCTUTYT rpomMaachKoro 310poB’sa iM. O.M. Map3eeBa» NAMS of Ukraine»

@ 6 7 ®
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HaujonanbHa akapemis MeguyHnx Hayk Ykpaihu 4 1Y «HauioHanbHuii HayKOBUIA LIEHTP pafiauiiHoi MeaULMHU, reMaToJIorii Ta OHKONOriT»

11.55—-12.10

12.10—12.20

12.20—12.35

12.35—-12.45

JIAABbHICTb HATACAKCBHKOTI'O YHIBEPCUTETY B YKPAIHI
Takamypa H., [HCTUTYT mocHiaKeHb HACHiIKiB aTOMHOT0 OoMOapayBaHHSI, YHiBepCUTET
Haracaxi, dnonis

MIEKHAPOJHUM KOMITET PAIALIIMHOIO 3AXUCTY ITPO E®GEKTU 1J14
310POB’ YOPHOBUJILCHKOI KATACTPO®U
Jlop’e JI., MixxHapoJHUI KOMITET paaialliftHOrO 3aXUCTY

POJIb YOPHOBUJIbCHKOI'O IOCBIAY Y MIABULIEHHI IMTOBAJIbHOI
TOTOBHOCTI TA PEATYBAHHS HA PAIIALIMHI HAJJ3BUYAMHI CUTYALLIT
Kenbaena K., CekperapiaT Mepeki MeIMYHOI TOTOBHOCTI pearyBaHHsI Ha pajialliiiHi Ta
aaepHi Han3BmuaitHi cutyanii (REMPAN), BOO3, XKenesa, LlBeitapis

40 POKIB EIIIAEMIOJOITYHOI'O CITIOCTEPEXXKEHHA 3A HOPHOBNJIECHKOIO
ABAPI€10. KIIIOYOBU U BHECOK V PAAIALIIVMHI ENIJIEMIOJIOTTYHI 3HAHHA.
Kapmic E., bapcenoHchkuii iIHCTUTYT INI00AIBHOTO 300p0B’s, IcmaHisa

National Academy of Medical Sciences of Ukraine 4 Sl «National Research Center fof Radiation Medicine, Hematology and Oncology»

12.45—-12.55

12.55-13.10

[AO3U ONPOMIHEHHSA
Mopepatopu: basuka [l.A., Typoc O.l.

PETPOCIIEKTUBHA MICIIABAPIMHA JIO3UMETPIA: BIJ YOPHOBWJIA 10
CbOTI'OAEHHA
Yymaxk B.B., HHIIPMTI'O

PAIIALIIMHO-TITIEHIYHU MOHITOPUHT HA TTIOTOYHOMY ETAIII ABAPIi HA
YAEC TA TOTOBHICTb 10 ICHYIOUUX HEBE3IEK PAJIIALIIMHOI'O XAPAKTEPY
Bacunenko B.B. i ciiiBat.,, HHIIPMI'O

13.10—14.00

OBIJ

14.00—16.00

KOH®EPEHIITYP (3A BAXKKAHHSIM): Hapuanbumii LlenTp panianiiinoi no3umerpii. Kiinika
HHIIPMIO.

14.00—14.15

14.15—-14.25

14.25—14.35

JO31 OITPOMIHEHHS HACEJEHHS B KOHTEKCTI ICHYIOUOI CUTYALII
OINIPOMIHEHHS
IMaBnenko T.O., Y «IHcTUTYT rpomMaachKoro 310poB’s iM. O.M. Map3eeBa»

JO3UMETPUYHA ITACITOPTU3ALII HACEJEHUX ITYHKTIB YKPAIHU:
IMPOBJEMU TA BUKJIMKHN
Maciok C.B., HHIIPMI'O

KOI'OPTHI JOCHIAXKEHHS JOBOBOI'O HAAXOAKEHHA LHE3110-137 2KUTEJIIB
CEJIA HAPOJIMNYI

bysunuuiit M.T, i cmiB., IHcTUTyT rpomManckkoro 3nopos’st HAMH Ykpainu, Menuunuii
yHiBepcuteT Jlokkio, Toriui, AnoHisg ZKutoMupchbKuii HallioHaJIbHUI arpoeKOoJIOTiYHUMI
YHiBEpCUTET

11.55—12.10 NAGASAKI UNIVERSITY ACTIVITIES IN UKRANE
Takamura N., Department of Disaster Resilience and Science, Atomic Bomb
Disease Institute, Nagasaki University, Japan

12.10—12.20 THE ROLE OF CHORNOBYL HEALTH EFFECTS RESEARCHES TO INTERNATIONAL
COMMISSION ON RADIOLOGICAL PROTECTION (ICRP) WORK
Laurier D., ICRP

12.20—12.35 THE ROLE OF CHORNOBYL EXPERIENCE IN ADVANCING GLOBAL
PREPAREDNESS AND RESPONSE TO RADIATION EMERGENCIES
Kenbayeva Z., Radiation Emergency Medical Preparedness and Assistance Network
(REMPAN) Secretariat, WHO, Geneva, Switzerland

12.35—12.45 40 YEARS OF CHORNOBYL EPIDEMIOLOGICAL FOLLOW-UP.
KEY CONTRIBUTIONS TO RADIATION EPIDEMIOLOGICAL KNOWLEDGE.
Cardis E., Instituto de Salud Global de Barcelona, Spain
RADIATION DOSIMETRY
Moderators: Bazyka D.A., Turos O. I.

12.45—12.55 RETROSPECTIVE POST-ACCIDENT DOSIMETRY: FROM CHORNOBYL TO THE
PRESENT DAY
Chumak V.V.,, NRCRMHO

12.55—13.10 ENVIRONMENTAL MONITORING IN THE POST-CHORNOBYL STAGE AND
PREPAREDNESS FOR POTENTIAL RADIATION HAZARDS
Vasylenko V.V, et al., NRCRMHO

13.10-14.00 LUNCH

14.00—16.00 CONFERENCE TOUR (OPTIONAL): Radiation dosimetry training center. The NRCRMHO
Clinic.

14.00—14.15 RADIATION DOSES OF THE POPULATION IN THE CONTEXT OF THE EXISTING
SITUATION OF EXPOSURE
Pavlenko T.O., The State Institution «Marzieiev Institute of Public Health of the National
Academy of Medical Sciences of Ukraine'»

14.15—14.25 DOSIMETRY CERTIFICATION OF SETTLEMENTS OF UKRAINE: PROBLEMS
AND CHALLENGES
Masyuk S.V., NRCRMHO

14.25—14.35 COHORT STUDIES OF THE DAILY INTAKE OF CESIUM-137 RESIDENTS OF THE

VILLAGE OF NARODYCHI

Buzynnyi M.G. et al., The State Institution «Marzieiev Institute of Public Health of the
National Academy of Medical Sciences of Ukraine», Dokkio Medical University, Togichi,
Japan, Zhytomyr National Agroecological University, Ukraine
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EPEKTU AN 340POB’A

) 10

14.35—14.45

14.45—14.55

14.55—15.05

\
15.05—15.15

15.15-15.25

15.25—-15.35

15.35—15.45

15.45—15.55

15.55—-16.05

16.05—16.15

PAAIOIHAYKOBAHA NATOJIOrIA. MyJ'IbTVIﬂVICLI,VII'IJ'IIHAPHI/IVI
naxia Ao AIArHOCTUKU TA NIKYBAHHAL.
Mopeparopu: Autunkid K0.T., Cywko B.O.

HEALTH EFFECTS

MEJUKO-TICUXOJIOTTYHI HACJTIIAKMY YOPHOBUJIbCHKOI KATACTPO®U:
CYB’€EKTUBHE MUCIIEHHA TA O’€KTUBHA PEAJIBHICTDb

ITanyenko O.A., HaykoBo-TIpaKTUYHUN MEAWYHUI peadiiTaliiiHO-1iarHOCTUYHUI [IEHTP
MO3 Ykpainu

OCHOBHI MEJWYHI HACJIAKW YOPHOBUJIBCHKOI KATACTPO®U JJ14
310POB’A ITOCTPAXIAJIOI'O HACEJEHHSA Y BIJJAJTEHOMY
IMICISIABAPIMMTHOMY TTEPIOAI

Cymiko B.O., ba3zuka [I.A., Komocurceka O.0., Bnosenko B.B., HHLIPMI'O

E®EKTHU OIMMPOMIHEHHA ¥ YYACHUKIB JIKBIJALIIT HACJTIAKIB
YOPHOBUJIbCbKOI KATACTPO®U

bazuka JI.A., HHIIPMTO

ENIAEMIOJOITYHI JOCIHIAKEHHA 3AXBOPIOBAHOCTI TA CMEPTHOCTI BIJ
OCHOBHHUX HEITYXJIMHHUX XBOPObB ¥ OCIb, ITOCTPAXIAINX BIJ
YOPHOBWJbCbKOI KATACTPO®U

Penipko [1.A., HHIIPMTIO

OHKOJIOITYHI E®EKTHU BIJJIAJIEHOIO MTEPIOIY ABAPIi HA YOPHOBMJIBCHKIN
AEC: ITIJCYMKMU 40 POKIB EINNIJIEMIOJOITYHUX JOCTIAXKEHb
Ivnzenko H.A., Ipucsxuiok A.€.,basuka JI.A. i cniBapt, HHIIPMI'O

COPOK POKIB ITOTOMY: MEJIMKO-BIOJIOI'TYHA OLIIHKA HECJIIIKIB 1-0i ®A3U
JIIKBIJALIIT ABAPII HA YAEC

YexyH B.D., IHCTUTYT eKCITepMMEHTaIbHOI ITaTOJIOri1, OHKOJIOTII 1 pagiobdiojorii

iMm. P.€. KaBeubkoro

OCOBJIMBOCTI PO3BUTKY HAMBUIbII MOIINPEHNX 3AXBOPIOBAHDb
CEPLIEBO-CYAMHHOI CUCTEMMU Y YYACHUKIB JIKBIJALLIT ABAPIT HA YAEC
VY BIJJAJTEHOMY IICJISABAPIMHOMY ITEPIO/]I

binuii JI.A., Hactina O.M., Kypcina H. B., Cugopenko I'.B., baszuka O./1., HHIIPMI'O

PAIIALIMHO IHAYKOBAHA IATOJOI'II BPOHXOJIETEHEBOI CUCTEMU ¥
YUYACHUKIB JIIKBIJALIT ABAPIT HA YHOPHOBUJIbCHKIN AEC
Cyuiko B.O., IIpaiiko JI.I., bazuka K.JI., HHIIPMI'O

CTAH EHJJOKPMHHOI CUCTEMMU — 40 POKIB ABAPIT HA YAEC
Kamincwkuit O. B., Konunosa O. B., A¢panacweB [I.€. i cniast., HHIIPMI'O

MEJINYHA EKCITEPTU3A 3AXBOPIOBAHD, 11O IMTPU3BOAATH 10O BTPATU
IMPALLE3JATHOCTI TA CMEPTI B PE3VJIBTATI PAJIALIIMHOI'O OTTPOMIHEHHS
B YMOBAX BIJIZIAJTEHOTI'O TTICJTSIABAPIVMHOIO TMTEPIOAY YOPHOBMJIbCHKOI
KATACTPOO®U

Cymiko B.O., Konocutcrka O.0., BmoBenko B.B., bepectana 2K.M., HHIIPMTI'O

14.35—14.45

14.45—14.55

14.55—15.05

15.05—-15.15

15.15—-15.25

15.25—-15.35

15.35—15.45

15.45—-15.55

15.55-16.05

16.05—16.15

RADIATION-INDUCED PATHOLOGY. A MULTIDISCIPLINARY
APPROACH TO DIAGNOSIS AND TREATMENT
Moderators: Antypkin Yu.G., Sushko V.O.

MEDICAL-PSYCHOLOGICAL CONSEQUENCES OF THE CHERNOBYL DISASTER:

SUBJECTIVE THINKING AND OBJECTIVE REALITY
Panchenko O.A., Scientific and Practical Medical Rehabilitation and Diagnostic Center
of the Ministry of Health of Ukraine

LONG-TERM HEALTH CONSEQUENCES OF THE CHORNOBYL CATASTROPHE
FOR THE SURVIVED POPULATION
Sushko V.O., Bazyka D.A., Kolosynska O.0., Vdovenko V.V., NRCRMHO

RADIATION EXPOSURE EFFECTS IN CHORNOBYL CLEAN-UP WORKERS
Bazyka D.A., NRCRMHO

EPIDEMIOLOGICAL STUDIES ON NON-CANCER DISEASES IN CHORNOBYL
AFFECTED POPULATIONS
Fedirko PA., NRCRMHO

40 YEARS OF FOLLOW-UP OF CHORNOBYL CLEAN-UP WORKERS: CANCER
EPIDEMIOLOGY STUDIES
Gudzenko N.A., Prysyazhyiuk A.E., Bazyka D.A. et al., NRCRMHO

FORTY YEARS LATER: A MEDICAL AND BIOLOGICAL ASSESSMENT OF THE
CONSEQUENCES OF THE FIRST PHASE OF THE CHORNOBYL CATASTROPHE
LIQUIDATION

Chekhun V., RE Kavetsky Institute of Experimental Pathology, Oncology and Radiobiology,
National Academy of Sciences of Ukraine

PARTICIPATION IN WORKS TO ELIMINATE THE CONSEQUENCES OF THE
CHORNOBYL ACCIDENT AS ONE OF THE RISK FACTORS FOR THE
DEVELOPMENT OF HYPERTENSIVE AND ISCHEMIC HEART DISEASE
Belyi D.A., Nastina O.M., Kursina N.V., Sydorenko G.V.,. Bazyka O.D., NRCRMHO

RADIATION-INDUCED PATHOLOGY OF THE BRONCHOPULMONARY SYSTEM
IN CHORNOBYL CLEAN-UP WORKERS
Sushko V.O., Shvaiko L.I., Bazyka K.D., NRCRMHO

THE STATE OF THE ENDOCRINE SYSTEM — 40 YEARS OF FOLLOW-UP
Kaminsky O.V., Kopylova O.V., Afanasiev D.E., NRCRMHO

MEDICAL EXAMINATION OF DISEASES LEADING TO DISABILITY AND DEATH
AS A RESULT OF CHORNOBYL RADIATION EXPOSURE: FOUR DECADES OF
EXPERIENCE

Sushko V.O., Kolosynska O.0., Vdovenko V.U., Berestyana Zh.M., NRCRMHO

11 &

aQ
w0
e |
3+
(<3}
S
=
o
~
(7]
(<}
(=)]
o
Q
—
—
(1°]
=
I
~
(7]
()]
(S}
{ ==
(<3}
=
(=
()]
(7]
=
(=}
(&)
(«}]
=
Q.
(=]
S
e}
(7]
(1]
i)
(1]
I
—
>
e
(=)
[ =
S
(=)
=
(&)
(<3}
=
=)
(<3}
(&)
=
op=
(Vo]
(7]
S
8
>
o
~r
4
Ll
)
=
Lid
o
Lid
L
=
o
(&)
J
[
(N
[—
-
=
Ll
[—
(&)
w
-
<t
=
(=)
=
<t
=
o
Lid
-
=
[—




1B: HACNITAKU, BUKJIUKW, 3arpo3un»

x
(=4
Q.
o
5
S
(=4
Q.
[
(O]
(]
[
o
x
=
<
0
(]
..
=
=
\(=
(=]
- -
Q.
(=
=5
v
(=
i
=
= =
Ll
-
Ll
S
=
=)
=
<<
==
=5
-
[—
x
&
<
o
o0
(=)
§
<t
pm =
<t
=
=
(=)
-
<t
= =
X
[
=

HaujonanbHa akapemis MeguyHnx Hayk Ykpaihu 4 1Y «HauioHanbHuii HayKOBUIA LIEHTP pafiauiiHoi MeaULMHU, reMaToJIorii Ta OHKONOriT»

National Academy of Medical Sciences of Ukraine 4 Sl «National Research Center fof Radiation Medicine, Hematology and Oncology»

16.15-16.25

IIEPEPBA HA KABY

16.15-16.25

COFFEE BREAK

16.25—-16.40

16.40—16.55

16.55—17.05

17.05—-17.20

17.20—17.30

17.30 —17.40

BIMJIUB HA PENPOAYKTUBHE 30POB’'A
Mopeparopu: Bosianos C.0., XosHip B.A.

BIAOAJTEHI HACJIIAKHKW T'OCTPOI'O TA XPOHIYHOI'O OITPOMIHEHHA
YOPHOBUJILCHKOI KATACTPO®U HA CTAH PEINTPOAYKTUBHOTIO 3/I0POB’4
Antunkid FO.T'., Hasunosa FO.B., 1Y «BceykpaiHCbKMIA LIEHTP MaTepPUHCTBA Ta TUTUHCTBA
HAMH Yxkpainn»

IMMOPIBHAHHSA MMATOJOI' T LIUTOMOAIEHOT 3AJ103U1, CITPUYEHEHUX
BITJIMBOM PAZIALIIL B XIPOCIMI , TA BPOIKEHUX ITATOJIOI'TH,
BUKIMUKAHUX BIIJIMBOM YOPHOBUJIBCHKOI KATACTPO®U

Ho6Gyo Takeitui, XipociMcbKMIt YHiBepCcUTET, AmOHis

OCOBJMBOCTI ITATO- I MOP®OTEHE3Y YOJOBIYOI HEITJIIAHOCTI B YKPATHI
MICA YOPHOBUJIBCHKOI KATACTPO®U

bazamuipka C.B.!, [Tepcuncekuii F0.B.2, Pomanenko A.M.!, Boszianos C.O.!

'Y «IuctutyT yposorii iM. akag. O.®.BozianoBa» HAMH Ykpainu (Kui, Ykpaina)
*Temple University, Lewis Katz School of Medicine (Philadelphia, USA)

PIBEHDb YCITAAIKOBAHUX MYTALIN B MIHICATEJIITHUX JIOKYCAX VY IITEN
BIJ BATBKIB JIIKBIJATOPIB KATACTPO®U HA YAEC

JliBmmis JI.A., THCTUTYT MoJieKysipHoi Oiosorii i reHetuku HAH Ykpainu; Antunkin FO.T.
Y «BceykpaiHcbkuii IeHTp MatepuHcTBa Ta iuTMHCTBAa HAMH VYkpainu»; BepHio XK.,
IHCcTUTYT reHeTnKM Ta Mikpoobiosorii YHiBepcutety [Mapux-Cyn (Ppaniist)

MOP®OJIOI'TYHI, IMYHOTI'ICTOJIOTTYHI TA YJIBTPACTPYKTYPHI OCOBJIMBOCTI
®ETOIIALUEHTAPHOIO KOMITJIEKCY IMTPOTATOM 40 POKIB YOPHOBUJIbLCbHKOI
KATACTPOOU

3anopoxHa T.J1., bonmapenko FO.M., Antunkin FO.I. i cisaBt., 1Y «BceykpaiHCbKuii LIEHTP
maTtepuHcTBa Ta auTuHCTBA HAMH VYkpainu»

IMPOITO3MLIA 3 TOYKHA 30PY IICUXIYHOI'O 310POB’A MJIA CITPUAHHA
3JJOPOB’I0 YKPAIHCHKOI'O HAPOJY.

Ken IHoe, 3anopoxna T.JI., Takeitui H. I criBaBt., Koui yHiBepcuret, AnoHis, BLIIM/I,
Ykpaina, XipociMCbKUit yHiBepcUTET, ATIOHIs

17.40—-18.00

OBI'OBOPEHHS JTIOITIOBIIE
KABA

16.25—-16.40

16.40—16.55

16.55—17.05

17.05—17.20

17.20—17.30

17.30—17.40

IMPACT ON REPRODUCTIVE HEALTH
Moderators: Vozianov S.0., Zhovnir V.A.

LONG-TERM REPRODUCTIVE HEALTH CONSEQUENCES OF ACUTE AND
CHRONIC CHORNOBYL RADIAITON EXPOSURE

Antypkin Yu.G., Davydova Yu.V., The State Institution «All-Ukrainian Center for
Motherhood and Childhood of The National Academy of Medical Sciences of Ukraine»

COMPARISON OF THYROID PATHOLOGIES CAUSED BY EXPOSURE TO
RADIATION IN HIROSHIMA AND CONGENITAL THYROID PATHOLOGIES
CAUSED BY THE IMPACT OF THE CHORNOBYL CATASTROPHE

Nobuo Takeichi, University of Hiroshima, Japan

PATHOGENETIC AND MORPHOLOGY FEATURES OF MALE INFERTILITY

IN UKRAINE AFTER CHORNOBYL CATASTROPHE

Bazalytska S.V.!, Persydsky Yu. V.2, Romanenko A.M.!, Vozianov S.0.!, The State Institution
'«Institute of Urology named after acad. O.F. Vozianov of the National Academy of Medical
Sciences of Ukraine»

*Temple University, Lewis Katz School of Medicine, Philadelphia, USA

LEVEL OF INHERITED MUTATIONS IN MINISATELLITE LOCI IN CHILDREN
OF PARENTS OF CHORNOBYL CLEAN-UP WORKERS

Livshits I..A., Institute of Molecular Biology and Genetics of The National Academy of
Sciences of Ukraine, Antypkin Yu.G., The State Institution «All- Ukrainian Center for
Motherhood and Childhood of The National Academy of Medical Sciences of Ukraine»,
Vernu G., Institute of Genetics and Microbiology, University of Paris-Sud, France

MORPHOLOGICAL, IMMUNOHISTOLOGIC, AND ULTRASTRUCTURAL
FEATURES OF THE FETOPLACENTAL COMPLEX IN CHORNOBYL POPULATION
Zadorozhna T.D., Bondarenko Yu.M., Antypkin Yu.G et al., The State Institution
«All-Ukrainian Center for Motherhood and Childhood of The National Academy of Medical
Sciences of Ukraine"

A PROPOSAL FROM THE PERSPECTIVE OF MENTAL HEALTH TO CONTRIBUTE
TO THE HEALTH OF THE UKRAINIAN PEOPLE

Ken Inoue, Zadorozhna T.D., Nobuo Takeichi et al., Kochi University, Japan, The State
Institution «All-Ukrainian Center for Motherhood and Childhood of The National Academy
of Medical Sciences of Ukraine» Ukraine, Hiroshima University, Japan.
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17.40—-18.00

DISCUSSION
COFFEE
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HaujonanbHa akapemis MeguyHnx Hayk Ykpaihu 4 1Y «HauioHanbHuii HayKOBUIA LIEHTP pafiauiiHoi MeaULMHU, reMaToJIorii Ta OHKONOriT»

National Academy of Medical Sciences of Ukraine 4 Sl «National Research Center fof Radiation Medicine, Hematology and Oncology»

26 KkBiTHA 2026 poKy. [leHb 2-1.

10.00—10.15

10.15—-10.30

10.30—10.40

10.40—10.50

10.50—11.00

HEMAPO-MCUXOJIOTYHI HACNIAKU
Mopeparopu: Baciora B.A., Boxyk B.C.

JJABHO BIJIZIYHAJIU 13BOHU YOPHOBUJIS: CYUACHUU MOIA] HA ITPOBJIEMY
HEBPOJIOTTYHOI MATOJIOI'TT V AITEN 3 PAIIIALIMHO 3ABPYIHEHUX TEPUTOPIV
Iumbamok B.1., Autunkin FO.T.. Kupunosa JI.T. , Mipoinikos O., HAMH Ykpainu,

Y «BceykpaiHChkuii LIeHTp MaTepuHCTBa Ta auTuHcTBa HAMH VYkpainu»

[MCUXOJOI'Td KATACTPO®: TTIOBAJIBHI HACJIIAKW 1J151 TPOMAACBKOI'O
I TICUXTYHOI'O 310POB’A
Matsaint M. M., Hamionansuniit Mmegnuanit yHiBepcuTeT iM. O.O. boromombisa

BIJI PAIIALIMHOI KATACTPO®U /10 KOJTEKTUBHOI'O JIUCTPECY: 40 POKIB
TPAHCO®OPMALIT HACJIAKIB YOPHOBWUJIA

boxyk b.C., Crpunagko-Kponaraunpka f.B., 1Y «IHCTUTYT MegUIIMHA TIparli

imeni 10.1. Kynnieea HAMH Ykpainn» (IMIT)

AJVUKTUBHI ITOPYIIEHHS B YYACHUKIB JIIKBIJALLIT ABAPII HA YAEC —
40 POKIB JOCIIIIKXEHb
IMoctpenko B. M. i crriBaBT., MixkHapogHa akagemis ekonorii Ta meguunau, HHLIIPMI'O

E®EKTHU BIUIMBY PAJIIALIIMHOIO I HEPAOIALIIMHUX ®AKTOPIB HA
PO3BUTOK I TPOTPECYBAHHS IEPEBPOBACKYJISIPHOI ITATOJIOTII
VY IOCTPAXJIATIMX BHACJIIAOK ABAPIT HA YOPHOBUJIbCHKIN AEC
Kyu K.B. i cnis., HHIIPMTI'O

11.00—11.15

11.15—-11.25

11.25—-11.35

11.35—-11.45

11.45—-12.00

BIMNJINB HA CUCTEMY KPOBOTBOPEHHHA
Mopeparop: Agrinob |.C., Knumenko C.B.

BIJJAJEHI HACJIIAKW BIIJIMBY ABAPIi HA YAEC HA KPOBOTBOPHY CUCTEMY
arins [.C., HHIIPMI'O

TEMATOJIOTTYHUM CUHAPOM TA PE3YJIBTATU TPAHCIUIAHTALLIT
KICTKOBOI'O MO3KY Y XBOPUX HA TOCTPY ITIPOMEHEBY XBOPOBY
Kimnmenko C.B., KJI «®eodanis» AYC

€BPOIENCBHKUNM MIAXIA A0 JTIKYBAHHSI TOCTPOI TIPOMEHEBOI XBOPOBU
IMayn3 P. JIoHmoHCBhKMIT OHKOJIOTiYHUI LeHTp, BeankodpuTaHis.

EKCITEPUMEHTAJIBHE ITIATBEPIKEHHA HAABHOCTI LIMPKYJIIOIOUNX
KJITUH-TIONEPEJHUKIB Y TEPUMEPIMHIN KPOBI OITPOMIHEHUX
JJABOPATOPHUX TBAPUH

Pyccy 1. 3., binsko H. M., HamioHanbHuit yHiBepcuteT «KueBo-MoruisiHcbKa akaaeMis»

BITJIMB YOPHOBUIBLCHKOI KATACTPO®U HA 310POB' JITEM TA
JIIKBIJIATOPIB HACJIJIKIB ABAPII: CITIBITPALISA MIZK CLLIA TA YKPAIHOIO
Mopin Xaty, HantioHansHuit iHCTUTYT 3m0poB’st CIITA

April 26, 2026. Day 2.

10.00—-10.15

10.15—-10.30

10.30—10.40

10.40—10.50

10.50—11.00

NEURO-PSYCHOLOGICAL CONSEQUENCES
Moderators: Vasiuta V.A., Bozhuk B.S.

THE BELLS OF CHERNOBYL HAVE ROUNDED LONG AGO: A MODERN LOOK

AT THE PROBLEM OF NEUROLOGICAL PATHOLOGY IN CHILDREN FROM
RADIATION-CONTAINED AREAS

Tsymbaliuk V. 1., Antypkin Yu.G., Kyrylova L.G., Miroshnikov O., NAMS of Ukraine, The State
Institution «All-Ukrainian Center for Motherhood and Childhood of the NNAMS of Ukraine»

PSYCHOLOGY OF CATASTROPHES: GLOBAL CONSEQUENCES FOR PUBLIC AND
PSYCHOLOGICAL HEALTH
Matyash M.M., Bogomolets National Medical University

FROM NUCLEAR DISASTER TO COLLECTIVE DISTRESS: 40 YEARS OF
TRANSFORMATION OF THE CHORNOBYL CONSEQUENCES

Bozhuk B.S., Strynadko-Kropatnytska Y.V., The State Institution «Kundiiev Institute of
Occupational Health of the NAMS of Ukraine»

SUBSTANCE ABUSE DISORDERS IN CHORNOBYL CLEAN-UP WORKERS —
40 YEARS OF RESEARCH
Postrelko V. M. et al., International Academy of Ecology and Medicine, NRCRMHO

EFFECTS OF RADIOLOGICAL AND NON-RADIOLOGICAL FACTORS ON THE
DEVELOPMENT AND PROGRESSION OF CEREBROVASCULAR PATHOLOGY IN
CHORNOBYL-AFECTED POPULATIONS

Kuts K.V,, et al., NRCRMHO

11.00—11.15

11.15-11.25

11.25-11.35

11.35—-11.45

11.45—-12.00

IMPACT ON THE HEMATOPOIETIC SYSTEM
Moderators: Diagil I.S., Klymenko S.V.

LONG-TERM CONSEQUENCES OF CHORNOBYL ON THE HEMATOPOIETIC SYSTEM
Diagil I.S., NRCRMHO

HEMATOLOGICAL SYNDROME AND RESULTS OF BONE MARROW
TRANSPLANTATION IN PATIENTS WITH ACUTE RADIATION SICKNESS
Klymenko S.V., Feofaniya Clinical Hospital of the State Administration of Affairs of Ukraine

EUROPEAN APPROACH TO ARS MANAGEMENT
Ray Powles, Icon Cancer Centre London

EXPERIMENTAL CONFIRMATION OF CIRCULATING PROGENITOR CELLS IN
THE PERIPHERAL BLOOD OF IRRADIATED LABORATORY ANIMALS
Russu 1. Z., Bilko N. M., National University of Kyiv-Mohyla Academy, Ukraine

CHORNOBYL RADIATION AND HEALTH EFFECTS IN CHILDREN AND CLEANUP
WORKERS: COLLABORATIONS BETWEEN THE US AND UKRAINE
Hatch M., U.S. Department of Health and Human Services Washington, D.C., USA
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12.00-12.15

IIEPEPBA HA KABY

12.00-12.15

COFFEE BREAK
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National Academy of Medical Sciences of Ukraine 4 Sl «National Research Center fof Radiation Medicine, Hematology and Oncology»

12.15—-12.30

12.30—12.45

12.45—-13.00

BINJIUB HA OPTAHU YYTTA
Mopepartopu: 3a6onothuii .1., Lugnoscbka T.A.

CTAH CJ1YXOBOI TA TOJIOCOYTBOPIOIOYOI CUCTEM ¥ IMTOCTPAXJIAJINX
BHACJIIIOK ABAPIi HA YAEC
IMMuanosewka TA., IMumnoseska T.B., Y «IHcTuTyT otonapunroforii HAMH VYkpainu»

BECTUBVJIAPHA JTUCO®YHKIIA Y YYHACHUKIB JTIIKBIJALIT HACIIJIKIB ABAPIT
HA YAEC. KJIIHIYHUH [MPOTHO3, KPUTEPIT EKCITEPTHUX OLIIHOK
3abomoramit J1.1., Bemgkosa 1.A. i crriBaBT. 1Y «IHCcTUTYT 0oTONMapmaTONOTIi HAMH YKpainm»

[MTPOMEHEBA KATAPAKTA V¥ JIIKBIJIATOPIB ABAPII HA YAEC: YKPAIHCBHKO-
AMEPUKAHCBHKU ODTAJIBMOJIOTTYHUN ITPOEKT TA MOI'O TPUBAJIA
HAYKOBA CITAIIITNHA

KynmieBa A.B., 1Y «Iactutytr Mmenuumau npani iMeHi FO.1. KyanieBa HAMH Yxkpainn»

13.00—14.00

OBIJI

) 16

14.00—14.15

14.15—.14.30

14.30—14.45

14.45—14.55

14.55—15.05

15.05-15.15

PAAIOBIONIOrIA. MONTEKYIAPHA BIOJIOTIA.
Mopepatopu: Komicapenko C.B., Tanbko B.B.

12.15—-12.30

12.30—12.45

12.45—-13.00

EFFECTS ON THE SENSE ORGANS
Moderators: Zabolotny D.I., Shydlovska T.A.

STATE OF AUDITORY AND VOICE-FORMING SYSTEMS IN CHORNOBYL
POPULATIONS

Shydlovska T.A., Shydlovska T.V., The State Institution «Institute of Otolaryngology named
after Prof. O.S. Kolomiychenko of the NAMS of Ukraine»

VESTIBULAR DYSFUNCTION IN CHORNOBYL CLEAN-UP WORKERS: CLINICAL
PROGNOSIS, CRITERIA FOR EXPERT ASSESSMENT

Zabolotny D.I., Belyakova I.A. et al., The State Institution «Institute of Otolaryngology
named after Professor O.S. Kolomiychenko of the NAMS of Ukraine»

RADIATION CATARACT IN THE CLEAN-UP WORKERS OF THE CHORNOBYL
CATASTROPHE: A UKRAINIAN-AMERICAN OPHTHALMOLOGICAL PROJECT
AND ITS LONG-TERM SCIENTIFIC HERITAGE

Kundieva A.V., The State Institution «Kundiiev Institute of Occupational Health of the
National Academy of Medical Sciences of Ukraine»

13.00—-14.00

LUNCH

PAJIOBIOJIOITYHI ACITEKTH ABAPII HA YAEC
Tanbko B.B., HHIUPMTI'O

PAIIALIIMHUM IMYHOJJE®ILIUT, ABO «4OPHOBMJILCbKU CHI/I»,

VY JIIKBIZATOPIB» YOPHOBUJILCHLKOIT KATACTPO®U, OITPOMIHEHUX TAK
3BAHUMMU JONTYCTUMUMU NO3AMU PAIOIALILI

Kowmicapenko C.B., IHcTutyT 6ioximii im. O.B. TMamnagina HAH Ykpainu

MOJEKYJIAAPHI OCOBJINBOCTI KAHIHHEPOTEHE3Y CBITJIOKJIITUHHOIO
HUPKOBOKJITUHHOI'O PAKY IICJIs1 YOPHOBUJILCHLKOI ABAPII B YKPAIHI
bazamuipka C.B.!', Pomanenko A.M.!, Mopei-Ksanpeni J1.2, JInom6apr-bour A%,

Becomi 2K.°, Boszianos C.O.!

'Y «Inctutyt yposorii iM. akan. O.®. Boszianosa» HAMH Ykpainu (Kuis, Ykpaina)
2University of Valensia, Faculty of Medicine (Valensia, Spain)

’Adam Mickiewicz University, Institute of Molecular Biology and Biotechnology (Poznan, Polska)

IMMEPCIIEKTUBU IHTEI'PALIIT JOCBIAY PAOIOBIOJIOrTi B HEMPOOHKOJIOI'TIO
3emckona O.B., 1Y «IHctutyTt Helpoxipyprii iM. akan. A.Il. PoMmoganoBa»

IMYHOPAJIIOBIOJIOTIA B PO3PI3I TPAHCIALIIMHOI MEAULIVUHU:
BIJI ICTOPUYHUX TEPEAYMOB 10 IEPCOHAJII30BAHOI TEPAIII
KmounukoBa A.L., 1Y «Inctutyt Helipoxipyprii iM. akan. A.Il. PomoganoBa»

BIKOBI 3MIHU KJIITUHHOI TJAHKU IMYHHOI CUCTEMU 4K CKJIAJOBA
THO®JIAMEWKUHTY B YYACHUKIB JIIKBIJALIT HACJIIAKIB ABAPIT HA YAEC
B YMOBAX BOEHHOI'O CTAHY

3Bapuu JI.M., bazuka JI.A., JIsckiscbka O.B., HHIIPMTI'O

14.00—14.15

14.15—14.30

14.30—14.45

14.45—-14.55

14.55—15.05

15.05—-15.15

RADIOBIOLOGY AND MOLECULAR BIOLOGY
Moderatord: Komisarenko S.V., Talko V.V.

RADIOBIOLOGICAL ASPECTS OF THE CHORNOBYL CATASTROPHE
Talko V. V., NRCRMHO

RADIATION IMMUNODEFICIENCY, OR « CHORNOBYL AIDS», IN CHORNOBYL
CLEAN-UP WORKERS, EXPOSED TO PERMISSIBLE DOSES OF RADIATION
Komisarenko S.V., Palladin Institute of Biochemistry, National Academy of Sciences of Ukraine

MOLECULAR FEATURES OF CARCINOGENESIS OF CLEAR CELL RENAL CELL
CARCINOMA AFTER THE CHORNOBYL CATASTROPHE IN UKRAINE

Bazalitska S.V. et al., The SI «Institute of Urology named after Acad. O.F. Vozianov of the
NAMS of Ukraine», Kyiv, Ukraine; University of Valencia, Faculty of Medicine, Valencia, Spain;
Adam Mickiewicz University, Institute of Molecular Biology and Biotechnology, Poznan, Poland

PROSPECTS FOR THE INTEGRATION OF RADIOBIOLOGY EXPERIENCE INTO
NEURO-ONCOLOGY

Zemskova O.V., The SI «Institute of Neurosurgery named after Acad. A.P. Romodanov of the
NAMS of Ukraine»

IMMUNORADIOBIOLOGY IN THE CONTEXT OF TRANSLATIONAL MEDICINE:
FROM HISTORICAL PREREQUISITES TO PERSONALIZED THERAPY
Klyuchnikova A.l., The SI «Institute of Neurosurgery named after Acad. A.P. Romodanov of
the NAMS of Ukraine»

AGE-RELATED CHANGES IN THE CELLULAR LINK OF THE IMMUNE SYSTEM
AS A COMPONENT OF INFLAMMATION IN THE CLEAN-UP WORKERS OF THE
CHORNOBYL CATASTROPHE UNDER MARTIAL LAW

Zvarych L.M., Bazyka D.A., Lyaskivska O.V., NRCRMHO
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15.15-15.25

15.25—-15.35

15.35—-15.45

15.45-15.55

15.55—-16.05

16.05—16.15

EKOJIOII4HI HAC/IAKM. . . .
FOTOBHICTb 4O HAA3BUYAUHUX PAAIALUIMHUX ABAPIN.
Mopepartopu: Yymak A.A., Cywko B.O.

JIOCBIJI TA POJIb HHLIPMI'O B BUPILIEHHI IMTAHb PAHHbOI PAIIALIIMHOT
TOTOBHOCTI 1151 HAIAHHSA MEJAMYHOT TOITOMOT'U TTPU PAIIALIIMHUX
ABAPIAX (REMPAN)

Yymak A.A., HHIPMTIO

JOCBIJ BIOMEJUYHOI [TPOI'PAMU 3 OXOPOHU 310POB’A IIEPCOHAITY 3
BYJIIBHULITBA HOBOI'O BE3ITEYHOI'O KOH®AMMEHTA YOPHOBMJIbCbKOI AEC
Cyuiko B.O., ba3zuka [I.A. i cniaBt., HHIIPMT'O

KUTTA HA PAJIOAKTUBHO 3ABPYJIHEHUX TEPUTOPIAX: TEHETHUYHI TA
EKOJOI'TYHI HACIIAKKW JOBIOTPUBAJIOIO OITPOMIHEHHS
Miocce T., YuiBepcuret IliBnennoi Kaponinu, CILA

MEJIMNKO-EKOJIOTTYHI HACJIIAKHW BITVIMBY BAXKKHNWX METAJIIB HA 3JOPOB’A
HACEJIEHHS B YKPAIHI: YPOKY YOPHOBMWJIA TA CYYACHI BUKJIUKU

Annpycumimnaa [.M., imutpyxa H.M. 1V «IHcturyt meaguumnu npaui imeHi FO.1. Kynniesa
HAMH VYxkpainu»

JOCIIXEHHSA BIUIMBY JIICOBUX MMOXEX HA 3ABPYAHEHHSA MIA3EMHOI
BOJM B OKOJIMIAX YAEC

bysunuuii M. i ciiBaBT., [HCTUTYT TTpobsiem 6e3neku AEC HanioHanbHOT akamemil HayK
Ykpainu, Y «IHcTuTyT rpomaacbkoro 310poB’s iMm. O.M.MapizeeBa HAMH Ykpainu»,
Jep:kaBHe crieliajaizoBaHe NignpueEMCTBO «EKoLieHTp»

IH®OPMYBAHHS IMTPO PAIIALIMNHO-AJEPHI IHUMAEHTU K JIKEPEJIO
HEBE3IEKUW: TOTAJIBHICTH ITPOBJIEMU, if KOPEHI 1 LUJISIXU ITOAOJAHHSA
Mupnnit C.B., Hatrionansauii my3seit «4opHoOMIE»

15.15—-15.25

15.25-15.35

15.35—15.45

15.45—15.55

15.55—-16.05

16.05—16.15

PREPAREDNESS FOR RADIATION EMERGENCIES.
ENVIRONMENTAL CONSEQUENCES.
Moderators: Chumak A.A., Sushko V.O.

THE ROLE OF NRCRMHO IN WHO-REMPAN NETWORK AND EXPERENCE WITH
EARLY MEDICAL RESPONSE TO RADIATION EMERGENCIES
Chumak A.A., NRCRMHO

BIOMEDICAL HEALTH CARE PROGRAM FOR THE PERSONNEL OF A NEW SAFE
CHORNOBYL NPP CONFINEMENT
Sushko V.O., Bazyka D.A. et al., NRCRMHO

LIFE IN HOT ZONES: GENETIC AND ECOLOGICAL CONSEQUENCES
OF CHRONIC EXPOSURES TO ENVIRONMENTAL RADIOACTIVITY
Mousseau T., University of South Carolina, USA

MEDICAL AND ENVIRONMENTAL CONSEQUENCES OF THE IMPACT OF HEAVY
METALS ON PUBLIC HEALTH IN UKRAINE: LESSONS OF CHORNOBYL AND
MODERN CHALLENGES

Andrusyshyna .M., Dmytrukha N.M., State Institution «Kundiiev Institute of Occupational
Health of the NAMS of Ukraine»

STUDY OF THE IMPACT OF FOREST FIRES ON GROUNDWATER POLLUTION IN
THE VICINITY OF THE CHORNOBYL NUCLEAR POWER PLANT

Buzynnyi M.G. et al., The SI «Marzieiev Institute for Public of the National Academy of
Medical Sciences of Ukraine», Institute of Nuclear Power Plant Safety Problems, National
Academy of Sciences of Ukraine, State Specialized Enterprise «Ecocenter»

INFORMING ABOUT NUCLEAR RADIATION INCIDENTS AS A SOURCE OF
DANGER: TOTALITY OF THE PROBLEM, ITS ROOTS AND WAYS TO OVERCOME
Myrnyi S.V., National Museum «Chornobyl», Ukraine

16.15-16.35

IIEPEPBA HA KABY

16.15—-16.35

COFFEE BREAK

16.35—17.15

MAMCTEP-KIJIAC.

PAIIALIMHA BE3ITEKA: 3ACOBU ITHAMBIAYAJIBHOTO 3AXUCTY TA
IMPAKTUYHI HABUKH iX BUKOPUCTAHHS.

Bacunenko B.B., HHIIPMI'O

17.15-17.40

3ATAJILHA IVCKYCIA. TIIBEAEHHSA ITIACYMKIB.
MPUMHATTS PE3OIOLIT KOHOEPEHIIII.

16.35—17.15

MASTER CLASS

RADIATION SAFETY: PERSONAL PROTECTIVE EQUIPMENT AND PRACTICAL
SKILLS FOR ITS USE

Vasylenko V.V.,, NRCRMHO

17.15—-17.40

GENERAL DISCUSSION. SUMMING UP.
APPROVAL OF THE CONFERENCE RESOLUTION.

16.45
23.59

IToyaToK OLiHIOBAHHS HAOYTHX 3HAHb

3aBepiIeHHs TeCTYBAHHS
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MOJIEKYJIAPHO-TEHETUYHI OCOBJIMBOCTI XPOHIYHOI
JIIM®OLIUTAPHOI JIEMKEMII Y XBOPUX, IIOCTPAXKIAJINX
BHACJIITOK YOPHOBUJIBLCBKOI KATACTPO®U

Aopamenko 1. B. , Uymak A. A. , Jarias 1. C. , Maprina 3. B.

Iepaucasna ycmanosa «HayionanvHuil Haykosuil uenmp paoiauyiitHoi MeouyuHu, eemamonoeii ma
onkonoeii Hayionaavuoi akademii meouunux Hayk Yipainu», eya. IOpia Iinenxa, 53, m. Kuis,

04050, Yxpaina

MOLECULAR-GENETIC FEATURES OF CHRONIC LYMPHOCYTIC
LEUKEMIA IN PATIENTS WHO SUFFERED FROM THE CONSE-
QUENCES OF THE CHORNOBYL DISASTER

Abramenko I. V., Chumak A. A., Diagil 1. S., Martina Z. V.

State Institution «National Research Centre for Radiation Medicine, Hematology and Oncology of the
National Academy of Medical Sciences of Ukraine», 53 Yuriy Illenko St., Kyiv, 04050, Ukraine

X};;Hqua JimdornurapHa nevikemis (XJLUT) Hame-
Th OO0 HaiOUIhII PO3MOBCIOMKEHUX OHKOTE-
MAaTOJIOTiUHUX 3aXBOPIOBaHb JOPOCJIOr0 HaCEeIeHHS
VYkpainu. € enigeMiosIoriyHi JaHi o0 MiJABUILIEHHS
pu3uky po3Butky XJIJI 3a nii iOHi3yl04Oro BUII-
pomineHHs (IB).

Merto10 qoCIIiIXKEeHHST 0yJI0O BUBHAYEHHS MOJIEKYJIsIp-
HO-TeHeTu4HUX ocobauBocteit XJIJI 3a aii IB.
Marepiamu i meToau. O6ctexeHo 118 manieHTiB, omn-
poMiHeHUX BHacligoK YopHOOUIILCHKOI KaTacTpo-
¢u, g9Ki cKiIaau OCHOBHY Ipymy xBopux. Cepea HUX
95 yyacHUMKIB JiKBifalii HacJaiaKiB aBapii, 17 Meri-
KaHIIiB TEPUTOPiii, 3a0pyIHEHUX pamioHyKJigamu, 6
eBakyitoBaHuX 3 M. [1pum’gate. J1o rpymu TopiBHSITHHS
BXoIuIo 294 XBopuX, sIKi He Majld B aHAMHE3i BILIM-
BY i0Hi3y104OI'0 BUITPOMiHEeHHS. MeToau JoCTiaKeH-
Hs1 BKJIIOYQJIM BU3HAYEHHS TOJIiMOP(}i3My T'eHiB CUC-
temu penapauii JHK, renma TP53, mocmimkeHHS
ekcripecii reHiB Baxkux (IGHV) ta nerkux (IGK/LV)
JIAHIIIOTiB iMyHOTJIOOYJIiHiB 3a JOIMOMOIOIO MOJiMe-
pa3HOI JIaHLIOrOBOI peakilii 3 HACTYITHUM CEKBEHY-
BaHHSIM ITPOJIYKTIB peakKliii.

Pesyasratu. OTpuMaHi naHi 111010 TeHETUIHUX (haK-
TOpiB PU3UKY, SIKi cripusiioTh po3BUTKY XJIJI. Bcra-
HOBJIEHO MiABUIIEHHSI YaCTOTU HU3bKO(YHKIIiO-
HaimbHOTO TeHa XRCC1 (noaimopgruii eapianm 3 Ha-
saenicmio SNP 1s25487) cepen xBopux Ha XJIJI ocHOB-
HOI IpyMu, NOPiBHSIHO 3 HEOMPOMiHEHUMU XBOPUMU
Ha XJIJT: 0,47 ipotn 0,33, OR =1.83;95% CI=1,15 —
2,91; (p = 0,012). Lleit reH BaxxIMBUIA IJIsT periapaiii
po3puBiB JIHK, siki BuHuKarThb 1ia BruiuBoMm IB. Ta-
KOX B Ipymi ornpomiHeHux xBopux Ha XJIJI Oyma
30ibllIeHa YacTOTa HU3bKOMYHKIIIOHAILHUX BapiaH-

hronic lymphocytic leukemia (CLL) is one of

the most common oncohematological diseases
in the adult population of Ukraine. There is epi-
demiological data on the increased risk of develop-
ing CLL due to exposure to ionizing radiation (IR).
The aim of the study was to determine the molecular
genetic features of CLL under the influence of IR.
Materials and methods. 118 patients irradiated as a
result of the Chornobyl disaster were examined, who
constituted the main group of patients. Among them
were 95 clean-up workers, 17 residents of territories
contaminated with radionuclides, and 6 evacuated
from the city of Pripyat. The comparison group
included 294 patients having no history of exposure
to ionizing radiation. The study methods included
the determination of polymorphisms of the genes of
the DNA repair system, the 7P53 gene, and the
study of the expression of the genes of heavy (/GHV)
and light) (IGK/LV) chains of immunoglobulins
using the polymerase chain reaction with subsequent
sequencing of the reaction products.
Results. Data on genetic risk factors that contribute
to the development of CLL were obtained. An
increase in the frequency of the low-function gene
XRCC1 (polymorphic variant with the presence of SNP
1s25487) was found among CLL patients of the main
group, compared with non-irradiated CLL patients:
0.47vs.0.33, OR=1.83;95% CI=1.15-291; (p=
0.012). This gene is important for the repair of DNA
breaks induced by IR. Also, in the group of irradiat-
ed CLL patients, the frequency of low-function vari-
ants of the 7P53 gene (T/T rs12947788, G/G
rs12951053, rs146340390) was increased, which is a
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tiB reHa TP53 (T/T 1s12947788, G/G r1s12951053,
rs146340390), gxkuifi € KIIOUYOBUM PEryassTopoM
KJIITMHHOI Biamnosiai Ha IB Ta iH1Ii reHOTOKCHUYHI CTU-
MYJIM, BUKJIMKAIOUM 3YIMMHKY KJITUHHOIO ILIMKJY Ta
penapauiro yumkomkeHb JHK. BuznaueHo mneBHi
0C00IMBOCTI MOOYIOBU B-KIiTHHHOIrO peuentopa
(BKP) 3a nii IB. YacToTa BuIaakiB 3i CTepeOTUITHUMU
BKP (omHakoBMMM ab0 MOAIOHUMU 32 CTPYKTYPOIO Y
pi3HMX XxBopux) Oyia Bucokoio (50,5 %) Ta He
poO3pi3HsIach 3ajieXXHO BiJ pafiallilHOro aHasi3y.
BonHouac, Ha BiaMiHY Bil Irpyny MOpPiBHSIHHS, B OC-
HOBHIll TpyIli YacToTa CTEPEOTUITHUX BUITIAAKIB OyJa
OJTHAKOBOIO cepeJl XBOPUX 3 MYTOBAaHMMU i HEMyTOBa-
Humu [GHV reHamu (B Tpymni MOPiBHSIHHSI CTEPEO-
TUITHI BUMAAKNA TIepeBakHO Manu HeMmyTtoBaHi IGHV
reiu, p = 0,557); He BUSABICHO BiAMiHHOCTE B
cnexTpi /[GHV reHiB MiX CTepEOTUITHUMM i TeTepOreH-
Humu Bunaakamu (p = 0,508). Axo B rpymi mopis-
HsaHHs1 BKP neiikeMiuHuX KJIITMH NepeBaXkKHO MaJu
TOMOJIOTIIO 3 ayToaHTUTLIaMu (48,6 %) Ta cynepaHTH-
reHaMu OakrtepianbHoro noxomkenHs (11,1 %), to B
OCHOBHIil rpymni yactota BKP moapibHoi cripsimoBa-
HOCTI Oysa 3Ha4HO 3HMKeHa (29,4 %, p = 0.018; 0 %,
p=0,042; BigrioBinHo). HaToMicTh B OCHOBHI IpyTIi Oy-
Jla minBuiieHa yactora mytoBaHux BKP 3 o3Hakamu
TMO3UTUBHOI aHTUTEHHOI cenekii (X = 0.5452 + 0.187),
1110 BimoOpazkae iMyHHY BillIOBib HA aHTUTEHU BipycC-
HOTro i 0akTepialbHOTO TMOXOMXKeHHs. B rpymi Heor-
POMiHEHUMX MAaLli€EHTIB O3HAK MO3UTHUBHOI CeJeKIIii
BKP ne 3naiigeHo: X = -0,0867 = 0,144; p = 0,013.
BucnoBku. OtprMaHi JaHi IIOA0 TTEBHOI TeHETUIHOL
cxunbHoOCcTi A0 po3ButKy XJIJI 3a nii IB. Bussneni
ocoonmBocTi mooynosu BKP y xBopux, siki 3a3Haiu
BIUIMBY IB CBiZuMTh Ha KOPUCTb BipOriAHOTO BILIUBY
IB Ha posButoxk XJIJI.

key regulator of the cellular response to IR and
other genotoxic stimuli, causing cell cycle arrest
and DNA damage repair.

Certain features of the structure of the B-cell
receptor (BCR) under the influence of IR were
determined. The frequency of cases with stereotyp-
ical BCRs (identical or structurally similar across
patients) was high (50.5%) and did not differ across
radiation analyses. At the same time, unlike the
comparison group, in the main group the frequen-
cy of stereotypical cases was the same among
patients with mutated and unmutated IGHV genes
(in the comparison group, stereotypical cases
mainly had unmutated IGHV genes, p = 0.557); no
differences were found in the spectrum of IGHV
genes between stereotypical and heterogeneous
cases (p = 0.508). If in the comparison group, the
BCRs of leukemic cells mainly had homology with
autoantibodies (48.6%) and superantigens of bacte-
rial origin (11.1%), then in the main group, the fre-
quency of BCRs of similar orientation was signifi-
cantly reduced (29.4%, p = 0.018; 0%, p = 0.042,
respectively). In contrast, in the main group, the fre-
quency of mutated BCRs with signs of positive anti-
genic selection was increased (X = 0.5452 = 0.187),
which reflects the immune response to antigens of
viral and bacterial origin. In the group of non-irradi-
ated patients, no signs of positive BCR selection
were found: £ = -0.0867 £ 0.144; p = 0.013.
Conclusions. The data obtained indicate a certain
genetic predisposition to the development of CLL
under the influence of IR. The identified features
of the construction of the BCR in patients exposed
to IR indicate a probable influence of IR on the
development of CLL.
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BIITJAJIEHI HACJIIAKHA IT'OCTPOI'O TA XPOHIYHOI'O
OITPOMIHEHHA YOPHOBUJILCHKOI KATACTPO®U HA CTAH

PEITPOAYKTUBHOI'O 310POB’A1

Antunkin 1O.I'., Jasunosa 10.B.

Iepacasna ycmanosa «Bceykpaincokuii uenmp mamepurncmea ma oumuncmea HAMH Ykpainu»,

M. Kuis, Yxpaina

LONG-TERM CONSEQUENCES OF ACUTE AND CHRONIC
IRRADIATION OF THE CHORNOBYL DISASTER ON

REPRODUCTIVE HEALTH
Antipkin Yu.G., Davydova Yu.V.

State Institution «All-Ukrainian Center for Maternity and Childhood of the National Academy of Medical

Sciences of Ukraine», Kyiv, Ukraine

AKTyanapHicTh. JloBroctpokoBi Hacuaigku YopHo-
OMIbCHKOI KaTtacTpodu misi penpoayKTUBHOIO 370-
POB’ST BKJIIOUAIOTh SIK MPSIMi ITOIIKOIKEHHSI, CIIPUYM -
HeHi pajialli€lo, TaK i 3HaYHUIA TICUXOEMOLIIMHUII, CO-
iaJIbHUI Ta €KOHOMIYHUIA BIUIUB, KU 3MiHIOBaB
PETIPOOYKTUBHY ITOBEIiHKY IIPOTSITOM IECSTUIIITh.
JloBroTpuBaji JOCHiAXeHHsI Ha 3a0pyaIHEHUX TepHu-
TOPIsIX MOKAa3a1 BUIL NOKA3HUKU HECTIPUSITIIMBUX Ha-
CJIIIKIB IJIST PEMPOAYKTUBHOTO 310POB’S.

Merta. IIpoaHanizyBaTi Ta y3araJbHUTH Pe3yJbTaTH
JIIOBroTpuBaanX OaraTo(akTOpHUX AOCHIIKEHb IIPO
KOPOTKOCTPOKOBI Ta JOBIrOCTPOKOBI HACJIiIKM BILJIMBY
HacaigkiB aBapii Ha YAEC Ha penpoayKTUBHE Ta CO-
MaTHU4YHE 310POB’ST KiHOK.

Pe3syasraTu nociimKkens. 3a pe3yabTaTaMy TOCIiIKEeHb,
npoBegeHnx B Y «ITTAI' HAMH Ykpainn» (Hapasi
Y «BIUMJI HAMH Ykpainu») noBeneHO HeraTuB-
HU BIUIMB TOCTPOTO Ta XPOHIYHOTO OIPOMIiHEHHS Ha
JesIKi acneKTu pealizallil pernpoayKTUBHOI (DYHKIIiT
XiHOK. Tak, BUSIBJIEHO TEHAEHIIil A0 3HMXKEHHS Ha-
POMXKYBaHOCTI Ta MiABUILEHHS IOPYIIEHb HaCTaHHS
BariTHOCTi Y >XiHOK Ha OIPOMiHEHUX TEPUTOPISIX. Y
XKiHOK, $IKi 3a3HaJIM BILIMBY YOPHOOMILCHKOI pamialii
y IUTUHCTBI a00 MOJIOOMY Billi, clOCTepirajaacs BUila
yacToTa aHeMii mmicias mosoriB. TakoX BMSBIEHO
IMIBUIIEHY YacTOTy aKyIIEPChKUX YCKJIATHEHb Y
XKiHOK, OIIPOMiHEHUX BHYTPilIHbOYTPOOHO, B TUTSIUO-
MYy Ta MiJJIiTKOBOMY Billi. ¥ XXiHOK, ONPOMiHEHUX B 11 -
TSYOMY Ta IMiIJITKOBOMY Billi, CIIOCTepiraBcsl MiABU-
LIEHWI piBeHb 3aXBOPIOBaHb IIUTOBUIHOI 3a/I03U, B
TOMY YMCJIi paky, 3arpo3u IlepepUBaHHSI BariTHOCTI,
HeBuHoOLIyBaHHS. [IpoBeneHO reHeTU4Hi JOCHiaXKeH-
Hs y HallaaKiB JikBigaTtopiB aBapii Ha YAEC, ski Bus-
BWJIM TI€BHi O3HAKM HECTaOiJIbHOCTI B OKPEMUX JIOKY-

Actuality. The long-term consequences of the Cher-
nobyl disaster for reproductive health include both
direct damage caused by radiation and significant
psycho-emotional, social and economic impact,
which changed reproductive behavior for decades.
Long-term studies in contaminated areas have
shown higher rates of adverse effects on reproductive
health.

Objective. To analyze and summarize the results of
long-term multifactorial studies on the short-term
and long-term consequences of the impact of the
consequences of the Chernobyl accident on the
reproductive and somatic health of women.
Research results. According to the results of
research conducted at the State Institution «IPOG
NAMS of Ukraine» (currently the State Institution
«ACMD NAMS of Ukraine»), the negative impact
of acute and chronic radiation on some aspects of
the reproductive function of women has been
proven. Thus, trends towards a decrease in birth
rate and an increase in disorders of pregnancy onset
in women in irradiated territories have been identi-
fied. Women exposed to Chernobyl radiation in
childhood or young adulthood have a higher inci-
dence of anemia after childbirth. An increased
incidence of obstetric complications has also been
identified in women irradiated in utero, in child-
hood and adolescence. Women irradiated in child-
hood and adolescence have an increased incidence
of thyroid diseases, including cancer, threats of
abortion, and miscarriage. Genetic studies have
been conducted on the descendants of the liquida-
tors of the Chernobyl accident, which have
revealed certain signs of instability in individual
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cax. Oco0Oy yBary npuaiJieHo >KiHKaM, sIKi Ha MOMEHT
pafialiiHOro onpomiHeHHs1 nepedyBaiu B Bili 0—18
POKiB Ta y SIKUX AiaTHOCTOBAHO paK IIMTOBUAHOI 3a-
no3u (PI3) yepe3 meBHUi yac micas aBapii. Bpaxo-
BYIOUM BiICYTHICTh CBITOBOI'O JOCBily HaJaHHS IOI0-
MOTH i3 3aXMCTY i HUX peIpOAyKTUBHOIO Ta COMAaTHI-
Horo 310poB’sa mpu P13 y BeauKiit KoropTi mocTpax-
JaJIuX Bil Aii TOCTPOro Ta XpOHIYHOI'O OMPOMiHEHHS,
B 1Y «IITAT HAMH VYkpainun» 0yjio CTBOPEHO CUCTE-
MY HaZaHHS JOITOMOTY TaKMM XKiHKaM 3 YiTKUM BM3-
HauyeHHSIM MapLIpyTy Iali€eHTKU, CKJaay Iperpasi-
JapHOi IMiATOTOBKM, MEIUYHOIO Ta IICHMXOJIOTiUHOTO
CYIIPOBOJY BaTiTHOCTI, a TAKOX KaTaMHE3y PO3BUTKY
HapOIKEeHMX HiTell Ta HAIVISIAy 3a CTAaHOM 3I0POB’S
MaLiEHTKN YIPOJOBX pPOKYy micis TonoriB. Edex-
TUBHICTb TAKOTO ITIIXOMY ITOBEAECHA 3HUKEHHSIM Yac-
TOTH aKylIEPChKUX Ta IepUHATAIbHUX YCKIAAHEHb Y
KiHoK 3 PIII3 micas peTenbHOI MpeKOHLENLiAHOro
KOHCYJbTYBAaHHSI Ta MperpaBilapHOl IiATOTOBKU.
3MiHU TTaTTEpHY MEAUYHOTO Ta TICUXOJOTiUHOTO CYII-
POBOJY J03BOJIMIN 3HU3UTU MEAMKAMEHTO3HE HAaBaH -
TaXXeHHSI, ITOKPAIIUTHA IICUXOEMOLIMHUI CTaH XKiHOK
3 PIII3 Ha eTari 1o HACTaHHS BariTHOCTI, ITij 4ac rec-
Talii Ta TiCASAMOJIOroBoi peabiniTalii, 3HU3UTU Yac-
TOTY OIEPATUBHOTO PO3POIKEHHS, IiCISIIOI0TOBUX
KpOBOTEY Ta aHeMil.

BucnoBku. JloBeneHo, 1mo roctpa ¢asza cnpuunHUIIA
Cepit03Hi, HeraliHi MOLIKOIKEHHS, ajie, XpOHIiYHEe OIl-
POMiHEHHS paJioHYKJiZaMM, TAKUMU SIK CTPOHILI-90
Ta 1e3iii-137, y 3a0pyaHEeHHX 30HaX MOB’SI3aHE 3 TOB-
TOCTPOKOBMMM HETaTUBHUMM HaCJiIKaAMM IIJIS peIIpo-
JyKTUBHOI (pyHKIIi XiHOK. Ha choromHi ciin BBaxa-
TH, IO TIOTIPIIEHHSI PelPOIYKTUBHOTO 3I0POB’S 10-
SICHIOETBCSI KOMOIiHOBaHMM e(peKTOM eKCTPEMaIbHOTO
TICHUXOCOILIaIbHOTO CTPECY B rocTpy (asy, JOBIOTpPU-
BajIoi Jii HU3BKMX J03 OMPOMiHEHHS, 110 MOTpedye
MOJAJIBIIOrO CIIOCTEPEXKEHHSI Ta MPOBEACHHS BilIo-
BiTHUX MPOdiTaKTUYHUX 3aXOIiB.

loci. Particular attention was paid to women who
were aged 0—18 at the time of radiation exposure
and who were diagnosed with thyroid cancer (TC)
some time after the accident. Given the lack of
global experience in providing assistance to protect
their reproductive and somatic health in the case of
TC in a large cohort of victims of acute and chron-
ic radiation exposure, the State Institution «IPAG
NAMS of Ukraine» created a system for providing
assistance to such women with a clear definition of
the patient’s route, the composition of pre-preg-
nancy preparation, medical and psychological sup-
port for pregnancy, as well as a history of the devel-
opment of born children and monitoring the
patient’s health for a year after childbirth. The
effectiveness of this approach has been proven by a
decrease in the frequency of obstetric and perinatal
complications in women with TC after thorough
pre-conception counseling and pre-pregnancy
preparation. Changes in the pattern of medical and
psychological support allowed to reduce the med-
ication load, improve the psycho-emotional state
of women with thyroid cancer at the stage before
pregnancy, during gestation and postpartum reha-
bilitation, reduce the frequency of operative deliv-
ery, postpartum hemorrhage and anemia.
Conclusions. It has been proven that the acute phase
caused serious, immediate damage, but chronic
exposure to radionuclides, such as strontium-90 and
cesium-137, in contaminated areas is associated
with long-term negative consequences for the repro-
ductive function of women. Today, it should be
assumed that the deterioration of reproductive
health is explained by the combined effect of
extreme psychosocial stress in the acute phase, long-
term exposure to low doses of radiation, which
requires further observation and appropriate preven-
tive measures.
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HaujonanbHa akapemis MeguyHnx Hayk Ykpaihu 4 1Y «HauioHanbHuii HayKOBUIA LIEHTP pafiauiiHoi MeaULMHU, reMaToJIorii Ta OHKONOriT»

National Academy of Medical Sciences of Ukraine 4 Sl «National Research Center fof Radiation Medicine, Hematology and Oncology»

OCOBJIMBOCTI ITATO- I MOP®OT'EHE3Y YOJIOBIYOI
HEILJIIAHOCTI B YKPAITHI ITICJI YOPHOBMUJIbCBKOI

KATACTPO®U

ba3zammpka C.B.!, Ilepcuacekmii 10.B.2, Pomanenko A.M.!, Bo3sianos C.0O.!

lepacasna ycmarnosa «Incmumym yponoeii im. akad. O.D. Bozianoea» HAMH Ykpainu (Kuis,

Ykpaina)

?Temple University, Lewis Katz School of Medicine ( Philadelphia, USA)

AKTyajbHicTh. OCTaHHIMU ACCATUIITTIMU CUTYaLlist
i3 3aXBOPIOBAHICTIO TAa PEIPOAYKTUBHUM 3I0POB’SIM
HaceJIeHHsI YKpaiHUW Ma€ CTPiMKY BKpail HeraTMBHY
TEHAEHLIII0 Ta 3HAYHO IMOTipIIKIAacs 1 YyCKIaaHWUIACs
micis aBapii Ha YopHoounbebKiit AEC.

Merta nociigkeHHs1. BUBUMTH 3aKOHOMipHOCTI OPY-
IIeHb CIIEpMAaTOreHe3y MpU pizHUX (GopMax Yo-
JIOBIYOiI HETUTIIHOCTI, B TOMY YMCJIi, Y XBOPUX i3 3a0-
pyaHeHuX pagioHykiIinamu ¥'Cs perioHiB Ta y XBOPUX
Ha TepMiHOTreHHi myxyjnHu sieuka (I'TIA).

Metomu. BUKopuCTOBYBaIUCh KIiHiKO-1a00paTOPHIi,
LIUATOJIOTIYHI, eJIeKTPOHHOMIKpPOCKOMiuHi, MOpdo-
METPUYHi, TiCTOJIOTiYHi, iMYHOTiCTOXiMiuHi (TIpo-
teinu Ubiquitin, Ubiquitin SUMO, Occludin Ta
Claudin 11, TGF-beta) 3 BU3HauYeHHSIM iMyHOTiCTOXi-
migHoro koedimierHa (I'XK), craructuyni metomu
JIociaimkeHHs. byno obcTtexkeHo Ta MOpPdOJOTiYHO
JociigkeHo Matepian 187 ocid i3 asoocrepMie€lo,
SKNM BUKOHYBAaJach 0ioricid sieuka. 3a pe3yjIbTaTaMu
Oioricil mauieHTiB i3 a3oocnepmi€ero 0ya0 posrnoiiie-
HO Ha JIBi OCHOBHI I'PYITY Ta ABi MiArpyIIu:

> | rpyna — 306epexXeHuii criepMaroretes — 67 ocio,
y SIKMX OYyJIO BCTAHOBJICHO iarHO3 €KCKPEeTOPHO-00-
TypauiifitHoi HerutigHocTi. Ceper Mali€eHTIB Li€l Tpynu
50 ocib — i3 «4uCcTUX» paiioHiB i 17 — MelKaH1i 3a0-
pyaHeHuX pagioHykiinamu ’Cs perioHis.

> ]I rpyma — mopymeHuii criepMaroreHe3 (0JIOK
criepMaroreHesy, CMHIpOM «iuiie KIiTuHu CepTo-
ni») — 120 mauieHTiB, y IKHUX BCTAHOBJIEHO JiarHO3
cexkpeTopHoi HemtigHocTi. Cepel XBOPUX L€l IPynu
40 ocib — i3 «<umcThX» paiioHiB, i 80 — i3 3a0pyTHEHIX
pamionykiigamu ¥’Cs perioHis.

1 BUBYEHHSI CTaHY CIiepMaTOreHe3y y IepUuTyMoO-
paJIbHIl TKAHMHI SI€YKa AOCTIMIKEHO omepaliiiHuii
Matepian 40 mamienTis 3 I'TIA, skum Oyna BUKoHaHa
OpXieKTOMisl.

Pe3synbratu. Ilpu mopdomMerpuyHOMYy OOCIHiIKEHHI
sg€4yka B 0ci0 i3 3a0pymHeHux pamionykmigamu ’Cs
perioHiB YkpaiHu BCTAaHOBJIEHO JOCTOBIipHE 3HUXEH-
Hs B 1,5 pa3u iHaeKCy iIHTEHCUBHOCTI ClIEpMaTOreHe3y
(IC/IL) Ta 3poctanHs B 1,4 pa3u innexcy Jletiaira (IL)

(p < 0,001). ¥V mMemkaHLiB 3a0pyIHEHUX PadiOHYK-
nmigamu '¥YCs perioHiB YKpaiHM BU3HAYE€HO iHTEH-
cudikalilo TpoleciB yOiKBITMHALII Ta cyMoinallii,
MOPIBHSHO 3 aHaJIOTIYHMMU CIIOCTEPEKEHHSIMU i3
«YUCTUX» perioHiB. B ocib i3 3a0pynHeHUX paio-
nykiaigamu ¥’Cs perioHiB Ykpainu npu OJIOKY crep-
MaToreHe3y BCTAHOBIICHO Pi3Ky AeTpamailito B 3—35 pa-
3iB, aXX JO IOBHOIO 3HMKHEHHS €KCIIpecil MpOTeiHiB
Occludin Ta Claudin 11, mopiBHSIHO 3 aHAJOTIYHUMU
rpyrnamMu Maui€eHTiB i3 «UMCTUX» perioHiB. BuzHaue-
HO y4acTb YOiKBITUH-IPOTEOJIi3HOI CUCTEeMU B iHi-
Hianii KaHUEpPOTreHe3y B SIEYKY: B MEPUTYMOpPaJIbHil
TeCTUKYJISIPHIN TKAaHWHI B ClIepMaTOreHHOMY eITiTeil
BimOyBalOTbCSl iHTEHCUBHI Ipollecu YOiKBITHHALIII,
SIKi KOPEJIIOIOTh i3 BUBHAYEHUMU 3aKOHOMipHOCTSIMU
excripecii Ubiquitin mpy HeTTiZHOCTI TIpM 3araIbHUX
Buinux nmokaszHukax II'XK. 3’s1coBaHo 0cOOJIMBOCTI
iMyHoricToximMiuHol ekcrpecii nporeiny TGF-beta,
SIKi € XapaKTepHUMM [JISI IIPOTPECYBaHHS MOPYIICHb
criepMaToreHe3y i MOXYTh OyTH O3HAKOIO TTiIBUILIE-
HOIro pM3MKY MaJlirHi3alii crepMaToreHHOro erli-
TeJIio.

BucnoBku. BuszHaueHO CTPYKTYpHi 3MiHM S€4Ka Ta
3’sICOBaHi MOJIEKYJISIpHIi Ta eTireHeTUYHI MeXaHi3MH,
sIKi JieXaThb B OCHOBI ITOpPYIIEHb CIIEpMaTOTeHE3Y:
aKTHBi3allisl MpoleciB YOiKBITHHALII Ta CyMoOiIalii,
110 TIPU3BOJAUTH 10 MOCUIeHOT Moaudikallii OiJIKiB,
MoCcUJIeHa Jerpajallis IUISIXOM YOiKBiTMHAIil Tpo-
TeIHiB TeMaToTeCTUKYIsIpHoro 6ap’epy Occludin ta
Claudin 11, mopyueHHsI peryallo4yoro BILUIUBY
TGF-beta Ha KIIITUHN CIIEpPMATOTEHHOTO EITITENII0 Ta
kJjituHu Jleiigira. BcraHoBieHO, 110 BJAMB i0OHI3YIO-
YOoro OIIPOMiHEHHS € MOOAATKOBMM €TiOJIOTiYHUM
dakTopoM, 110 MPU3BOAUTH OO0 3aKOHOMIpHUX 3MiH
IHTepPCTULIIMTHOIO0, CYOIMHHOIO Ta €HIOKPUHHOTO
KOMIIOHEHTiB TKAaHMHU sI€YKa, a TAKOX 0 MOJIEKY-
JIIPHUX, Y TOMY YHMCJIi — eIMireHeTUYHUX 3MiH, SIKi
MOXHA OXapaKTEepM3yBaTH SIK €KOJIOTIYHMWI ITaTo-
MOpdO03 YOJIOBIUOT HEIUIiIAHOCTI, 110 IPU3BOIUTH 0
MOpyllleHb CIiepMaTOreHe3y Ta MiABUIIYE PU3UK
MaJTiTHi3allii.

MOJIEKYJIAPHI OCOBJIUBOCTI KAHIIEPOTEHE3Y
CBITVIOKIIITUHHOI'O HUPKOBOKIIITUHHOI'O PAKY IICJIA
YOPHOBUJIbCBHKOI ABAPII B YKPAIHI

ba3zamunpka C.B.!, Pomanenko A.M.!, Mopei-Ksaapeni J1.2, Jlnoméapr-bom A.?,

BecoJi 2K.3, Bosianos C.0O.!

lepacasna ycmanosa «Incmumym yponoeii im. axad. O.D. Bozianoea» HAMH Yxpainu (Kuis,

Ykpaina)

2University of Valensia, Faculty of Medicine (Valensia, Spain)
‘Adam Mickiewicz University, Institute of Molecular Biology and Biotechnology (Poznan, Polska)

AKTyanpHicTh. MennuHi Hacainku aBapii Ha YopHo-
ounbchkiit AEC ctanu mpeaMeToMm 0araTboxX JTOCITim-
JKE€Hb i CbOTO/IHI BXK€ HE 3aJUILIWIOCh CYMHIBIB 11100
3HAYHOTO KAHIIEPOI€HHOTO BIUIMBY HU3bKUX 03
10HI3yIO4OIro OMpPOMiIHEHHS. AJjie, Majlo AOCJiIXEHi
eeKTr OIMPOMiHEHHS, BiATepMiHOBaHi y dYaci, sKi
MOXYTb OYTH iHilLlilOBaHi Y BUIJISIAI 3MiH MOJIEKYJISIp-
HMX OCHOB MaTOreHe3y 3axBOpPIOBaHb, 30KpeMma,
CBITJIOKJTITUHHUX HUPKOBOKJIIITUHHUX KAPLIMHOM.
Meta gocuimxeHHs. JocaiguTyu pagialiiHUM mato-
MOpP(HO3 CBITJOKJTITUHHOIO HUPKOBOKJIITUHHOTO pa-
Ky (HKP) muisixom BUBYEHHSI TiCTOJIOTIYHUX, iMy-
HOTICTOXIMIUHUMX Ta MOJIEKYISIPHO-010JIOTTYHUX 0CO0-
JIMBOCTEI MaTOJIOTII 3 ypaXyBaHHSIM CTajil KaHLIEpPO-
reHe3y Ta po3po0KOI0 AiarHOCTUYHUX i MPOTHOCTUY-
HUX MapKepiB.

Metomun. 3aranbHO-KJIiHIYHI, MOpPQOJIOriyHi, iMy-
HoricToxiMiuHi (mpoTeinu ubiquitin, SUMOI1, Ubc9,
p53, mdm?2, pl14°RF), MonekynsipHO-0i0I0TiuHi, cTa-
TUCTUYHI. Y poOOTi Oyu npoBeAaeHi MOpdOIOTiuHI Ta
iIMYHOTICTOXiMiYHi JOCTIIKEHHS IMyXJIMHHOI Ta epU-
TyMOpaJibHOI TKaHMHU HUpKU Y 101 xBopux Ha HKP.
Jlo TpyIu XBOPUX 3 «UMCTUX» PETIOHIB (KOHTPOJBLHOI)
yBiiiun 41 xBopuit Ha HKP, g9xi mpoxuBaioTh y
cinbebKiid MicueBocTi. XBopi Ha HKP, s1ki npoxkusa-
I0Th Y CUILCbKHUX HaCeJIeHUX IMyHKTaX YKpaiHu, IO
Mmiananu min pagiauifine 3ad0pynHeHHs micas YopHo-
OMJILCHKOI KaTacTpodU, CKIIAJIM JOCTiIKYBaHY Ipyny
i3 3a0pygHEeHWX pamioOHYKIigZaMu peTioHiB — 41
naiieHT (piBeHb TEepPUTOPiaIbHOTO 3a0pyAHEHHS
¥7Cs 5—30 Ki/xm?), B IKy TaKoX YBIiMILIM 19 XBOprxX
Ha HKP — MemkanuiB M. KueBa (TeputopiajibHe
3a0pynHeHHs M. Knesa *’Cs 0,5 — 5,0 Ki/km?) — ycbo-
ro 60 criocTepexXeHb.

Pe3synbratu. BectanosneHo, mo yactrotra HKP Buco-
KOro TiCTOJIOTIYHOIO CTYIIeHSI 3JIOSIKiCHOCTI 3 Ha-
SIBHICTIO OCEpeJKiB CapKOMOMNOAIOHOrO POCTY I0C-
TOBIPHO IE€peBaxXae y XBOpUX i3 3a0pyaHEHUX padio-
HYKJIiJaMU perioHiB YKpaiHu, MOPiBHSIHO J0 XBOPUX

i3 «9UCTUX» PETiOHIB. 3MIiHM MEPUTYMOPAILHOI TKa-
HUHU HUpKUA y xBopux Ha HKP i3 3a0pymHeHmx
PaioHYKJIiJaMU PEriOHiB BiAPi3HSIOTHCS CTaTUCTUY-
HO BipOTiTHMM 3pPOCTaHHSIM YaCTOTH BOTHUIIEBOTO
MOTOBILEHHSI ITIOMEpPYJIsIpHOI 0a3ajibHOI MeMOpaHu,
a TaKoX YacTOTU eIliTesialibHOl SIIEpHOI aTuIlii Ta
KapUMHOMU in Situ, MOPiBHSHO A0 XBOPUX i3 «4HUC-
TUX» perioHiB.BcTaHOBIEHO, 1110 YacToTa BUMAAKiB
HKP 3 BupasHolo ekcropeci€to npoTeiHy ubiquitin,
peryiasaTopy KIITUHHOTO LUKy pS53, iHTiIOiTOpiB
KiaiTuHHOro uukiay mdm2, pl4**F gocroBipHO BuIlEe
Yy XBOpHUX i3 3a0pyJHEHUX paiOHYKJIiJaMU PErioHiB
Ykpainu (p < 0,01). OTpuMaHi gaHi JO3BOJISITH BUKO-
puUCTOBYBaTH TIpoTeiHM ubiquitin, p53, mdm2 Ta
pl4*RF g MaiiGyTHBHOI PO3POOKM IiarHOCTUYHMX i
nporHoctuyHux MapkepiB npu HKP. TTonepenHiit
MOJICKYJISIPHO-010JIOTIUHUI aHaJli3 3 BUKOPMUCTAH-
HaMm: cutadapt mus oOpizku aganTepa Ta STAR mis
BUPIBHIOBAHHSI JaHUX CEKBEHYBaHHS YOTUPHOX 0i0-
JIIOTEK IoKa3as, 1110 79,9—82,5% 3unuTyBaHb BUPiBHSI-
HO 3a TeHOMOM JIIOAWHU, a SIKIiCTh JAaHMX TOCTATHS
IUIS1 TIMOOKOrO CeKBEHYBaHHS, 110 JO3BOJISIE IIPO-
BECTU aHaJli3 eKCIIpecii.

BucnoBku. ¥ rpyni xsopux Ha HKP i3 3a0pynHeHnx
pamioHyKJIiTaMu perioHiB YKpaiHM BU3HaA4YeHi TicTO-
JIOTIUHI Ta IMYHOTiCTOXiMiUHi MPOTHOCTUYHI O3HAKU
arpecuBHoro rnepeodiry HKP. BctanoBneHi 1ocToBipHi
iarHOCTUYHiI Ta MPOrHOCTUYHI iMYHOTiCTOXiMiuHi
MapKepHu, 10 JO3BOJISITh BIOCKOHAIUTH AiaTHOCTHUKY,
MpPOrHO3yBaHHS Tiepediry i mikyBanHsg HKP. Pesynb-
TaTU JOCTiIXEeHHS 3a0€3MeUy0Th OCHOBY /ISl BUKO-
puctaHHs1 TapretHoi Tepamnii HKP Ta 3axoniB mpo-
(itakTUKK y 0Ci0, SIKi MPOXUBAIOTh B 3a0pyIHEHUX
pagioHykJlinaMu paitoHax. B pesyabrati MoJjeKysp-
HO-0i0JI0TIYHUX OCTiIKEHb BIEpIlle BCTAHOBJIECHO,
mo 3pa3ku PHK Tta mikpo-PHK, Bumineni i3 ma-
padinoBux 6nokiB HKP, npuaaTHi misi riimbokoro
CEeKBEHYBaHHSI.
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I'OCTPA ITPOMEHEBA XBOPOBA: ITYXJIMHHI I HEITYXJIMHHI
3AXBOPIOBAHHA TA OCHOBHI ITPUYNHU CMEPTI ¥
BIJJALJIEHOMY ITEPIOJI ITICJIA YOPHOBMUJIbCHKOI ABAPII

bimuii /1.0O., ba3uka JI.A., Cymxko B.O.

Iepaucasna ycmanosa «HayionanvHuil Haykosuil uenmp paoiauyiitHoi MeouyuHu, eemamonoeii ma
onkonoeii Hayionanavroi akademii meduunux Hayk Ykpainu», m. Kuie, Ykpaina

ACUTE RADIATION SICKNESS: CANCER AND NON-CANCER DIS-
EASES AND THE MAIN DEATH CAUSES IN THE LONG-TERM
PERIOD AFTERTHE CHERNOBYL ACCIDENT

Belyi D.A., Bazyka D.A., Sushko V.O.

State Institution «National Research Center for Radiation Medicine, Hematology and Oncology of the
National Academy of Medical Sciences of Ukraine», Kyiv, Ukraine

AxkTtyansHicTh. TocTpa mpomeHeBa xBopoba (I'TIX) €
OIHUM i3 HaMBaXXuux HACJIiAKiB OMPOMiHEHHS, SKa
MOXE€ HE€ TUIbKM 3aKiHYWTHCS JICTAIBHUM pe3yabIa-
TOM, aJjie i Mmic/sl ogy>KaHHSI OyTHU IPUYMHOI BUCOKOTO
PU3MKY PO3BUTKY MYXJMHHOI Ta HEMYXJIMHHOI MaTo-
JIOTii, TIpuYoOMy liefi pU3MK He 3ajJeXXUTh Bil TOro,
HACKIJIbKA YCITIIIHUM Oy/l10 JIiIKyBaHHSI B TOCTPOMY
nepioi.

Merta nochiigkeHHs. [IpoBecTu aHalli3 pO3BUTKY MyX-
JIMHHOI 1 HeMyXJIMHHOI TaToJorii 3a 40?piuHuii nepion
nicyist YopHOOUIBCHKOI aBapii B 0Ci0 3 HNEpBUHHUM
npiarHozoMm I'TIX Ta BM3HAUUMTU OCHOBHI NMPUYMHU 1X
CMEPTI.

Metomu. TToBeaeHO CTAaTMCTUYHMIA aHasli3 PO3BUTKY
MYXJIMHHUX Ta HEMYXJIMHHIX XBopoO y 190 oci6-merr-
KaHLiB YKpainu (13 xiHok i 177 40JIOBIiKiB), SIKUM B
1986 poui miarHoctyBaiau ['TIX. ¥ 1989 poui micns pe-
TEeJIbHOIO BUBYEHHSI MEIMYHOI JOKyMeHTallii y 99 ocid
meit miarHo3 He OyB minTBepmkeHuii (I'TIX0), He3Ba-
XKapoyu Ha (pakT ompomiHeHHsI, y 38 TallieHTiB
migrBepaunu I'TIX I crynens, y41 — T'TIX Il ctiy 12 —
I'TIX III ct. ITauieHTM NPOXOAMJIM OOCTEXEHHS Ta
nmikyBanHd B kiiHini HHIIPMTIO.

Pe3yasraTu. AHai3 cTaHy 3010POB’SI OOCTEXKEHUX XBO-
pUX MOKa3aB, 1110 BIOPOIOBX BChOTO Iic/siaBapiitHOro
rnepioay HaOiabLI PO3MOBCIOMXKEHUMU 3aXBOPIOBAH-
HSIMU Y HUX Oy rirteproHivyda (I'X) Ta imemMiuyHa XBO-
po6a cepug (IXC) mopiBHSAHO 3 iHIIOIO HEMMYXJIUHHOIO
natosoriero. 3a 40-piuynuii nepiog I'X po3Bunach y 132
oci6 (69,5 %), a IXC y 68 nauienris (35,8 %) 3 mouyar-
KoBUM JiarHo3oM I'TIX 6e3 moCTOBipHOI pi3HMLI MixX
rpyrmamu I'TIXO0 i TTIX I—-III ct. Temm po3Butky ['’X OyB
JIOCUTH IIBUAKKM: 3a MeTonoM KarnnaHna-Meliepa, mmo-
noBuHa oci6 rpynu I'ITX0 3axBopino Ha I'X yepe3s

Background. Acute radiation sickness (ARS) is one
of the most important consequences of irradiation,
which may not only have a fatal result, but also after
a survival being the cause of high risk of cancer and
non-cancer pathology development, and this risk
does not depend of how successful a treatment was
during the acute period.

Objectives are to analyze cancer and non-cancer
pathology development over the 40-year period after
the Chernobyl accident in persons with the initial
diagnosis of ARS and identify the main causes of
their death.

Methods. A statistical analysis of cancer and non-
cancer pathology development was carried out in
190 Ukrainian residents (13 women and 177 men),
for whom ARS was diagnosed in 1986. In 1989 after
careful examination of medical documentation, in
99 patients this diagnosis was not confirmed
(ARSO0), regardless of the fact of their irradiation, in
38 patients it was confirmed ARS I grade, in 41 —
ARS II grade and 12 — ARS III grade. The patients
underwent medical examination and treatment at
the NRCRMHO clinic.

Results. An analysis of patients' health showed that
throughout the entire post-accident period hyper-
tensive (HHD) and coronary heart disease (CHD)
were the most common illnesses if compare with
other non-cancer pathology. Over the 40-year peri-
od, HHD and CHD correspondingly developed in
132 patients (69.5%) and 68 patients (35.8%) with
an initial ARS diagnosis without a significant differ-
ence between the groups ARSO and ARS I-III
grade. The rate of HHD development was very fast:
according to the Kaplan-Meier method, half per-
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4,7 £ 0,1 pokiB micag aBapii, I'TIX I-III cT. yepe3s
6,7 £ 1,7 pokiB (p = 0,026 3a JIOr-paHTOBUM TECTOM).
IXC posBuBamach MOBiNbHIIIE: BiAMOBITHUN TepMiH
oyB 22,2 £ 3,0129,7 £3,1 (p = 0,083). 3axBoproBaHHS
KpoBi Oy BuUsiBieHi y 4-x maiieHtiB I'TIX0 (rimor-
JIa3isl KpOBOTBOPEHHSI, iCTUHHA MOJILIMTEMisI, TocTpa
MienoigHa neikemis, B-BeamkoximiTuHHA audy3Ha
JniMmpoma) ta 6-tu xopux I'TIX I-III ct. (Tpn BUMNaa-
KM Mi€JIOAUCIUIACTUYHOTO CUHAPOMY, XPOHiUYHA Mi-
€JIoiaHa JielikeMisl, HexomxKiHcbka B-kiiTnHHa giMdbo-
Ma, TocTpa MieJoMoHoOIacTHA jeikemis). Tomor-
padiss nyxJuH Bimpi3HSgacsd BeJIMKOIO pizHOMA-
HiTHicTIO: B rpymi I'TIX0 — pak Hupku (1), ToBCTOL
KMIIKU (4), mtyHKy (3), nepeamixypoBoi 3ai103u (1),
nereHsb (1), roprani (1), capkoMa M’ IKX TKAaHWH CTeT-
Ha (1) i myxauMHa 0e3 4iTKO BM3HAUYe€HOTro reHesy (2);
cepen nanieHTiB micas I'TIX I—III cT. — pak BepXHbO-
wmenernHoi masyxu (1), cedoBoro mixypa (1), ToBCcTOL
kumku (1), meuinkm (1), mo3ky (1), mepeaMixypoBoi
3a03u (2), meaanoMma (1), 6azamioma (2), MajtirHizona-
Ha HeBpMHOMa HMWXHbOI Ienenu (1) i myxjiuHa 06e3
YiTKO BU3HAYEHOTO reHesy (3). AHasli3 BUIaIKiB CMEPTI
Nali€eHTiB MOKa3aB, 110 AOMiHYBaJu MBI NPUYUHMU:
CeplLEeBO-CYAMHHI i 11epeOpOBaCKYISIPHI 3aXBOPIOBAH-
Hs (16 oci6 I'TIX0 Ta 19 I'TIX I-III cT.) i oHKOJIOTiuHA
natoJiorist (15 oci6 I'TIXO0 ta 15 TTIX I-III ct.). [Ticns
HUX CJigyBaJii COMaTUYHA i HEBPOJOriyHa MaToJIorisl,
abo TsKKi iHdekiliHi 3axBoproBaHH (3 ocio I'TIX0 ta
9 I'TIX I-III cT.), HewacHi BUMaaKu i TpaBMU (2 0co-
ou I'TIX0 ta 4 T'TIX I-III ct.). Cepen kapaio- Ta Le-
pedpoBacKyISIpHUX MOil JIeTaabHUI KiHeLb OYyB 00y-
MOBJICHUI PariTOBOIO CEPILIEBOIO CMEPTIO Y 4-X ocid
I'TIX0 i 6 ocio I'TTX I-III ct., XpOHIYHOIO CepLIEBOIO
HegocTaTHicTio Yy 7 Ta 13 mauieHTiB BinnmoBigHO, 1ie 4
xBopux i3 rpyr I'TIX0 momepsn Big TOCTpOro mopy-
LIEHHSI MO3KOBOT'O KPOBOOOITY.

BucnoBku. Pe3ynbsrati mpoBeneHOro aHaiizy nokasa-
JIM, 110 HE TiJIbKM MyXJIMHHA MATOJIO0Tisl pPOOUTh BHECOK
B 3arajibHi MOKa3HUKM CMEPTHOCTI MaLli€EHTIB, SIKi Ie-
pexecnu I'TIX abo Oynu orpoMiHeHi B IMiAMOPOroBUX
J03ax, aje U HEeMmyXJMHHI 3axBoproBaHHs. Hacamme-
pel lie CepleBO-CYIMHHI i LlepeOpoBacKyJIsIpHi, a Ta-
KOX COMaTUYHI Ta iH(PEKIilTHI XBOpOOH, sIKi TTOTpedy-
IOTb TIOCTIIHOrO a00 TPUBAJIOrO JIIKYBaHHS Ta IIE €
MPUYNHOIO CMEPTi OUTBIIOTrO YMcia MAIliEHTIB HIX 3
MPUYMHU HAsSIBHOCTI PaKy.

sons of ARSO group fell ill with HHD in 4.7 + 0.1
years after the accident, ARS I-III grade in 6.7 &
1.7 years (p = 0.026 by log-rank test). The CHD
developed more slowly: the relevant deadlines was
22.2 + 3.0 and 29.7 = 3.1 (p = 0.083 by log-rank
test). Blood diseases were diagnosed in 4 patients
with ARSO (hypoplasia of hematopoiesis, poly-
cythemia vera, acute myeloid leukemia, B-cell dif-
fuse lymphoma) and in 6 ARS I-III grade. (three
cases of myelodysplastic syndrome, chronic myeloid
leukemia, non-Hodgkin's B-cell lymphoma, acute
myelomonoblastic leukemia). The topography of
tumors showed great diversity: in ARSO group —
cancer of kidney (1), colon (4), stomach (3),
prostate (1), lung (1), larynx (1), sarcoma of thigh
soft tissues (1) and tumor without a clearly identified
genesis (2); among patients after ARS I—III grade —
cancer of the superior sinus (1), urinary bladder (1),
colon (1), liver (1), cerebrum (1), prostate (2),
melanoma (1), basal cell carcinoma (2), malignant
neuroma of the lower jaw (1) and tumor without a
clearly identified genesis (3). Analysis of deaths
cases amongst the patients showed that two causes
were the dominants: cardiovascular and cerebrovas-
cular disease (16 cases of ARSO and 19 ARS I-III
grade and oncological pathology (15 cases of ARSO
and 15 ARS I-III grade). They were followed by
somatic and neurological pathology, or severe infec-
tious diseases (3 patients ARSO and 9 ARS I-III
grade), accidents and injuries (2 patients ARS0O and
4 ARS I-III grade). Among the cardio- and cere-
brovascular cases the lethal end of sudden cardiac
death in 4 patients of ARS0O and 6 patients with ARS
I-1I1 grade, chronic heart failure in 7 and 13
patients, accordingly, another 4 patients from ARSO
group died due to stroke.

Conclusions. The results of the analysis showed that
not only cancer pathology contributes to the overall
mortality rates of patients who survived ARS or were
irradiated in subthreshold doses, but also non-can-
cer diseases. First of all, there are cardiovascular and
cerebrovascular diseases, as well as somatic and
infectious diseases that require constant or protract-
ed treatment and are also the cause of death in a
more large number of patients comparing with can-
cer.
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YUYACTD B POBOTAX 3 JIKBIJIALIII HACJIIIKIB
YOPHOBWJIbCBKOI ABAPII IK OJAVH 13 ®PAKTOPIB PUBUKY
PO3BUTKY I'ITEPTOHIYHOI TAIIIIEMIYHOI XBOPOBU CEPILIA

bimuii /I1.0., Hactina O.M., Kypcina H.B., Cunopenxko I'.B., ba3uka O./I.

Iepaucasna ycmanosa «HayionanvHuil Haykosuil uenmp paoiauyiitHoi MeouyuHu, eemamonoeii ma
onkonoeii Hayionanavroi akademii meduunux Hayk Ykpainu», m. Kuie, Ykpaina

PARTICIPATION IN WORKS TO ELIMINATE THE CONSEQUENCES
OF THE CHORNOBYL ACCIDENT AS ONE OF THE RISK FACTORS
FOR THE DEVELOPMENT OF HYPERTENSIVE AND ISCHEMIC

HEART DISEASE

Belyi D.A., Nastina O.M., Kursina N.V., G.V. Sydorenko, O.D. Bazyka

State Institution «National Research Center for Radiation Medicine, Hematology and Oncology of the
National Academy of Medical Sciences of Ukraine», Kyiv, Ukraine

AKTyansHicTh. BriuB panialiii Ha po3BUTOK 3aXBO-
proBaHb cepieBo-cyauHHoI cuctemu (CCC) BuB-
YaeThCs BXe 0arato JEcsITKiB POKiB, ajie IpodjemMa
He BTpayva€ aKTyaJbHOCTIi JOTENep, He3BaXKaloun Ha
YyrceJIbHI HAayKOBi JOCTIIKEHHS BiIOMUX BUYEHMX 3i
CIIA, €Bponu Ta fAmnoHii.

Meta gochaimkeHHs. [TpoBecTu aHali3 pu3uK-Ghak-
TOpiB, SIKi BIJIMBAIOTh HAa PO3BUTOK TillePTOHIYHOI
xBopobu (I'X) ta imemiuynoi xBopodu cepig (IXC) B
yYacHUKIB JikBigauii HachiakiB aBapii (YJIHA) Ha
YopHoobuibebkiit AEC.

Metoau. IloBeneHO CTAaTUCTUYHMU aHali3 B OU-
Hamiui 40-piyHoro crmocrepexeHHs crany CCC vy
674 YJIHA i 241 neonpomineHoi ocoou (HO), Bci
yoJioBivoi ctaTi. ZKogHa doauHa 3 000X TpyIl He
3BepTajiach 10 26.04.1986 poky 3a MEAUYHOIO AOIO-
MOTOIO 3 TIPUBOIY KapAiajabHoi martojorii. Ha mo-
MEHT aBapii MaitoyTHi YJIHA OGynu HeGarato crapiie
HO (36,8 = 8,6 npotu 35,1 £ 9,2 poxkis, p = 0,008).
ITix yaacTio B aBapitinnx poootax (AP) na YAEC po-
3yMiJIM BILUIMB Ha JIOAWHY HU3KU (haKTOpiB: pafdiallii,
XPOHIYHOTO CTPECY, TEIIOBOTO, XiMiYHOIO TOIIO.
Pesynbratu. Hanpukinui 40-piyHoro nepioay micist
aBapii (I'X) posBunyiack y 91,0% YJIHA u 87,2%
HO, a IXCy 85,8% i 92,6% BinnoBigHO. AHaJIi3 Ha-
KOIMYEeHOi 3axBoproBaHocTi Ha I'X B auHamiui
niciasgaBapiiiHux pokiB Metonom KammnaHa-Meiiepa
noka3zas, 1o YJIHA 6ynm moctoBipHO Momomaiie HO
Ha MOMEHT BIIepile aiarHocroBaHoi ['X: ix cepenHiit
BiK ckuagaB 49,5+0,5 pokiB nipotu 55,5 £ 1,0 pokiB
(;mor-panrosuii Tect: x> = 25,0 mpu p = 0,000). AHa-
JIOTiYHa 3aKOHOMIpHICTh OyJia BUSIBJI€HA CTOCOBHO

Background. The impact of radiation on the develop-
ment of cardiovascular diseases (CVD) has been studied
for many decades, but the problem has not lost its rele-
vance to this day, despite numerous scientific studies by
famous scientists from the USA, Europe, and Japan.
Objectives are to analyze risk factors that influence the
development of hypertension heart disease (HHD)
and coronary heart disease (CHD) in emergency
workers (EW) who took part in elimination of the
accident at the Chernobyl NPP.

Methods. A statistical analysis was conducted in the
dynamics of 40-years observation of cardiovascular
system in male 674 EW and 241 non-irradiated persons
(NIP). Noone person from both groups had sought for
medical help due to cardiac pathology before April 26,
1986. At the time of the accident, future EW were
slightly older than NIP (36.8 * 8.6 versus 35.1 + 9.2
years, p = 0.008). Participation in emergency opera-
tions (EO) at the Chernobyl NPP was understood as
the impact on a person of a number of factors: radia-
tion, chronic stress, thermal, chemical, etc.

Results. At the end of the 40-years period after the
accident HHD developed in 91.0% of EW and 87.2%
of NIP, and CHD in 85.8% and 92.6%, respectively.
Analysis of HHD accumulated incidence in the
dynamics of the post-accident years by the Kaplan-
Meier method showed that EW were significantly
younger than NIP at the time of firstly diagnosed
HHD: their average age was 49.5%0.5 years versus
55.5%1.0 years (log-rank test: x*> = 25.0, p = 0.000).
A similar pattern was found for CHD: the age of EW
and NIP was 56.0 = 0.4 and 60.2 £ 0.6 years (log-rank
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IXC: Bik YJIHA ta OH nopisHioBaB 56,0 £ 0,4 i
60,2 £ 0,6 pokiB (Jior-panrosuii Tect: x> = 28,2 npu
p = 0,000). dna aHamnisy BILIMBY Ha po3BUTOK I'X Ta
IXC pizHux pusnk-¢paKTopiB BAKOPUCTOBYBAIU METO/I,
MpOIOpPLIMHUX pU3KKiB ado perpecito Kokcy. B mo-
craigxeHHs ysinmn 201 YJIHA ta 43 HO. Anani-
3yBaJIM HACTYITHI ITOKA3HUKM, SIKi oTpuManu 3a 1—2
POKM 10 PO3BUTKY BHUIIIE3raJaHNX XBOpoO: pakT yJac-
Ti B AP, TioTIoHOnasiHHS, piK MallieHTa, HasIBHICTh
ykpoBoro aiadety (II1) 2-ro Tumy Ta iHIIKMX XBOPOO,
gaki niepenyBayim ['X a6o IXC, BMicT 3araabHOTO XO-
nectepuHy (3X) Ta BeIMYMHY iHAEKCY MacHu Tila
(IMT). BussneHo, 1o Ha po3BUTOK I'X TOCTOBipHO
BruMBanu ¢dakt ydacti B AP (cmiBBimHOIIEHHS
manciB — CII — 3,60 3 95% noBipunM iHTepBaOM
[1,84 — 7,04], p = 0,000), BiK mauieHTa Ha MOMEHT
possutky I'X (CII — 0,93 [0,91 — 0,95], p = 0,000),
IMT (CIO — 1,07 [1,02 — 1,12], p = 0,008) i HasB-
Hicth IXC, 9xa po3Bunynack panimie I'X (CLI — 0,57
[0,38 — 0,85], p = 0,008). Lle o3Hayano0, 110 PU3UK
po3utky I'X B YJIHA 6yB y 3,60 BuiiuMm Hixk y HO, B
000X IpyIax y nali€eHTa 3 KOXHUM POKOM IIPOKUBaH-
HS pU3UK 3MeHIIyBaBcs Ha 7%, 5 pokiB — Ha 30,4%,
3poctadHsg IMT Ha 1 xr/m? 30UIbLIYBAJIO PU3UK Ha
7%, aHa 5 kr/m? — Ha 16,8 %), HasiBHicTb IXC 3MeHIITy-
Bajia pu3uK po3BUTKY ['X B 1,76 pa3za. Pusuk po3BuTKy
IXC Bu3HauyaBcs HACTYMTHUMH (DaKTOpaMU: yJacTh B
AP (CI — 2,31 [1,56 — 3,41], p=0,000), Bik mamieHTa
Ha MoMeHT po3BuTky IXC (CHI — 0,95 [0,93 — 0,975],
p = 0,000), nagsuicte I'X (CII — 0,43 [0,30 — 0,63],
p=0,000) i HagBHicTh monepeauboro LI (CL — 0,60
[0,36 — 0,99], p = 0,047). To6T0 B YJIHA pusuk po3s-
BuTKy IXC 0yB B 2,31 pa3 Buiie 3a HO, B 060X rpymax
y Talli€HTa 3 KOXHUM POKOM IIPOXMBAHHS PHU3NK
3MeHIIyBaBcd Ha 5%, 5 pokiB — Ha 22,6%, HasgBHICTb
nonepeaHboi I'X 3HmkyBano pusuk IXC B 2,3 pasa, a
L — B 1,67 paza. OTpuMaHi pe3yJbTaTi MiCTATh He-
OYiKyBaHi aHi CTOCOBHO BIUIMBY 3aXBOPIOBaHb, SIKi
nepenxyBaar po3BuTky I'X i IXC. ITosicHIoBaHHS 1IbO-
My (akTy MU 0aYMMO B TOMY, IO ITiCJIsI BCTAHOBJICH-
Ha piarHosy LIJI, I'X 6e3 HagBHocTi IXC ta IXC 6e3
HasiBHOCTI ['X, maluieHT 3pa3y oTpuMyBaB (hapMakKo-
JIOTIUHY Tepamnilo LHYKPO3HUKYBaJIbHUMU Ta TiMOTEH-
3UBHMMMU TpernapaTtaMu, CTaTuHaMHu, 3-0JioKaTtopamMu
TOILIO, SIKi TaJIbMyBaJIM PO3BUTOK iHIIIOI CEPLIEBO-CY-
JUHHOI NaTOJOTi].

BucHoBku. Pe3ynbratu npoBeaeHOT0 aHali3y 3a METO-
Jamu Karmnana-Meiiepa ta perpecii Kokca nmokasanu,
1110 yYacTh B aBapiiHUX poOOTax € (paKTOpOM PUBUKY
po3Butky I'X Ta IXC, gKi peanidyloTbcs y 4yaci Ta B
MOETHAHHI 3 IHIMMU (PaKTOpaMU PU3HUKY.

test: x> = 28.2, p = 0.000). To analyze the impact of
various risk factors on the development of HHD and
CHD, the proportional hazards method or Cox
regression was used. The study included 201 EW and
43 NIP. The following indicators were analyzed,
which were obtained 1—2 years before the onset of the
above-mentioned diseases: the fact of participation in
EO, smoking, patient's age when HHD was diag-
nosed, the presence of diabetes mellitus (DM) type 2
and other diseases that preceded HHD or CHD, con-
tent of total cholesterol (TC) and body mass index
(BMI). It was found that the development of HHD
was significantly influenced by the fact of participation
in EO (odds ratio — OR — 3.60 with a 95% confidence
interval [1.84 — 7.04], p = 0.000), the patient’s age
(OR—-0.9310.91 —0.95], p=0.000), BMI (OR — 1.07
[1.02 —1.12], p=0.008) and the presence of CHD that
developed before HHD (OR — 0.57 [0.38 — 0.85], p =
0.008). This meant that the risk of HHD developing in
EW was 3.60 times higher than in NIP, in both groups
the risk decreased by 7% with each year of residence,
by 30.4% if 5 years passed, an increase of BMI in EW
and NIP on 1 kg/m? made the risk higher by 7%, and
on 5 kg/m*> — by 16.8%), the presence of CHD
reduced the risk of HHD developing by 1.76 times in
both groups. The risk of CHD developing was deter-
mined by the following factors: participation in EO
(OR —2.31[1.56 — 3.41], p =0.000), patient age at the
time of CHD onset (OR — 0.95 [0.93 — 0.975], p =
0.000), presence of HHD (OR — 0.43 [0.30 — 0.63],
p = 0.000) and previous DM (OR — 0.60 [0.36 —
0.99], p = 0.047). That is, in EW, the risk of CHD
onset was 2.31 times higher than in NIP, in both
groups, the risk decreased by 5 % with each year of res-
idence, by 22.6% after 5 years passed, the presence of
previous HHD reduced the risk of CHD by 2.3 times,
and DM by 1.67 times for both groups. The results
obtained contain unexpected data regarding the influ-
ence of diseases that preceded the HHD and CHD
onset. We can explain this by hat after the diagnosis of
DM, HHD without the presence of CHD and CHD
without HHD, the patient immediately received phar-
macological therapy with glucose-lowering and antihy-
pertensive drugs, statins, -blockers, etc., which inhib-
ited the development of other cardiovascular pathology.
Conclusions. The results of the analysis using the
Kaplan-Meier and Cox regression methods showed
that participation in emergency operations is a risk
factor for HHD and CHD development, which is
realized over time and in combination with other risk
factors.
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CTAH ITEPBICHUX BIIJAILJIIB TEMOIIOE3Y B OCIb,
AKI BPAJIN YYACTD Y JIKBIJALIII HACJIIOKIB ABAPII

HA YOPHOBWJIBCBHKIN AEC

binsko /1. 1., Pyccy 1. 3., Biasko H. M.

Iepaucasna ycmarnosa «Hayionanvhuil Haykoesuii uenmp paoiauyiiiHoi MeouyuHu, eemamonoeii i OHKoa02ii
HAMH Ykpainu», Hauionanvuuii ynieepcumem «Kueeo- Moeunsncvka akademis», Kuie, Ykpaina

STATE OF THE INITIAL HEMATOPOIESIS DEPARTMENTS IN PER-
SONS WHO PARTICIPATED IN THE LIQUIDATION OF THE CON-
SEQUENCES OF THE ACCIDENT AT THE CHERNOBYL NUCLEAR

POWER PLANT
Bilko D. L, Russu I. Z., Bilko N. M.

State Institution «National Research Center for Radiation Medicine, Hematology and Oncology of NAMS
of Ukraine», National University of Kyiv-Mohyla Academy, Kyiv, Ukraine

qopHOGManbKa KaTtacTpoda cTaja IOIITOBXOM
JIJIST JOCJTiIPKeHHST TeMOoMoe3y Ha piBHi CTOBOYpPO-
BUX KJITUH. IXHS BUcOKa paiiauiiiHa 4yTauMBiCTh Ta
3JaTHICTb HaKONMYyBaTU cyOieTalibHi pafialifiHi
MOIIKOKEHHSI CTald ITiACTAaBOIO ISl JOCIiIKEHHS
CTOBOYPOBUX KJIITUH i IXHiX HaWOIMXKYMX HALIAJKiB,
TreMOITOCTUYHUX KJTITUH-IIONePEeIHUKIB.

Merta nocuimkeHHs1. OLiHKa CTaHY NePBiCHUX BiIIiIiB
reMornoe3y y ocib, sgki Opajiy ydacTb y JiKBimauii
HachinkiB aBapii Ha YopHoownbcekiii AEC, 3a mormo-
MOTOIO KYJBTYPH KJIITHH in vivo.

Metoau. YHiKalbHUI OionorivHuit Matepian (mepu-
depiitHa KpoOB Ta KiCTKOBMIA MO30K), OTpMMaHUWi1 Bin
ocib, 3amydyeHux Ao JikBigawii aBapii Ha YAEC, 0OyB
JIOCIIIKeHUI Y KYJBTYpi KJIITUH in Vivo y TeJIeBUX Av-
¢y3iifHUX KaMepax, iMIUTAaHTOBAHMX y YEpPEeBHY IT0-
POXHMHY JIaOOpaTOPHUX TBApUH.

PesyasraTtu. [lokazaHo, 110 KUTBKIiCTh LIMPKYITIOIOUNX
CD34+ knituH y nepucdepiiiHiii Kposi 18 3 46 o6cTe-
KEHUX 0ci0 y paHHIl nepio micjst aBapii OyJia CYyTTEBO
BUILIA Y TIOPiBHSIHHI 3 HOPMOIO; Y HACTYMHi POKU IIi
MOKAa3HUWKU MOBepTajacs 10 HOPMaJIbHOTO PiBHS.
BinnosimHo, KoJoHieyTBOprotoya akTUBHICTh (KYO-
I'M) xnitua nepudepiitHoi KpoBi OIPOMiHEHUX 0Ci0
carana 35,6 £ 1,8, Tozi 1K Yy KOHTPOJIBHIl IpyITi Y He-
OINPOMIHEHMX OCi0 1Ieii MOKa3HUK MTOPiBHIOBAB JIUIIIE
1,25 £ 0,5 (p £ 0,05). Yepes BinmaseHUid MPOMIiKOK
yacy JOCJIIKEHHS TIPOJIEeMOHCTPYBAJI0O HOpMaJi3allito
nokasHuka Kiabkocti KYO-I'M y onpomiHeHUX oci0
(1,5 = 0,5). Leii heHOMEH MOXKe PO3TISIAATUCS SIK pe-
3yJbTaT MOOLIi3alii reMOMOeTUYHUX CTOBOYPOBMX
KJIITHH i3 KICTKOBOI'O MO3KY Yy BiIlIOBib HA Ji10 i0Hi3y-

he Chernobyl nuclear disaster served as a major

impetus for investigating hematopoiesis at the
level of stem cells. Their high radiation sensitivity
and the capacity to accumulate sublethal radiation
damage provided a basis for studying stem cells and
their closest progeny, hematopoietic progenitor
cells.
Aim of the study. Assessment of the state of the ini-
tial hematopoiesis departments in persons who par-
ticipated in the liquidation of the consequences of
the accident at the Chernobyl nuclear power plant,
using cell culture in vivo.
Methods. Unique biological material (peripheral
blood and bone marrow), obtained from the individ-
uals involved in the liquidation of the Chernobyl
accident, was analyzed using in vivo cell culture in
gel diffusion chambers implanted into the abdomi-
nal cavity of laboratory animals.
Results. The number of circulating CD34+ cells in
peripheral blood of 18 out of 46 examined individu-
als in the early period following the accident was sig-
nificantly higher compared to norm; in subsequent
years these levels returned to baseline. Corres-
pondingly, the colony-forming activity (CFU-GM)
of peripheral blood cells from exposed individuals
reached 35.6 £ 1.8, whereas in non-irradiated con-
trols it was only 1.25 £ 0.5 (p < 0.05). Long-term fol-
low-up demonstrated normalization of CFU-GM
values in irradiated persons (1.5 = 0.5). This phe-
nomenon can be considered as a result of the mobi-
lization of hematopoietic stem cells from the bone
marrow in response to the action of ionizing radia-
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F0YOr0 BUTIPOMIHIOBAHHS i IXHBOT IUPKYJISLIIT y TIepU-
depiiiHiit KpoBi onmpoMiHeHUx 0¢id6. MopdonoriyHuii i
(pyHKIiOHATBEHUIN aHaJi3 TeMOITOSTUYHUX KITITUH-TIO-
MepeaHMKIB 3 mepudepiiiHOI KPOBi i KiCTKOBOTO MO3KY
y paHHiit nepion micist aBapii (1986—1987 pp.) cBiquuB
npo MnepeBaXkalouuil picT €03MHOMUIBHUX KOJIOHIM,
rirepcerMeHTalio i (pparMeHTalilo KITUH y HEWT-
podiNnbHUX KOJIOHISIX Y KYJIBTYpi KIIITUH in vivo. Yepe3
TPUBAJIUIA TIepiof yacy 1i 3MiHU Y MOPGhOJIOTii KIITUH
He COoCTepiraancs, 1o CBiIUMIO PO BiAHOBIECHHS Ta
pereHepaTuBHiI MpOLIECUM Y KOMIIAPTMEHTI remMomnoe-
TUYHUX CTOBOYPOBUX KJIITHH.

BucnoBku. IlpoBeneHi aOCHiIXEeHHS TO3BOJIWIU
OLIIHUTU CTaH TEePBICHUX BiAmiNiB remomnoesy OIl-
pOoMiHEeHUX 0ci0 y paHHi TepMiHU ITicis aBapii Ha YA-
EC Ta 3a nactymni micis Hei poku. byno BusiBiaeHo,
IO KiJbKICTh LIMPKYIIOIOYUX Y MepudepiliHiii KpoBi
CD34+ kiiTuH Oyna 3HAYHO BHILA B OMNPOMiHEHMX
0ci0 y MOpiBHSIHHI 3 HOPMOIO, a 4epe3 BiggaJeHUn
MPOMIiXKOK Yacy ITicJIsl aBapii 1iefi MoKa3HUK ITOBEPTaB-
Cs1 10 HOPMM, 1110 CBiTYMJIO MPO BiTJHOBIIOBAIbHI MPO-
Lecu y KOMITapTMEHTiI CTOBOYPOBMX KPOBOTBOPHUX
KJIITUH KiCTKOBOTO MO3KY.

tion and their circulation in the peripheral blood of
irradiated individuals. Morphological and function-
al analysis of hematopoietic progenitor cells from
peripheral blood and bone marrow during the early
post-accident period (1986—1987) revealed pre-
dominant growth of eosinophilic colonies, as well as
hypersegmentation and fragmentation of the cells
within neutrophilic colonies in cell culture in vivo.
These morphological abnormalities were no longer
observed during long-term follow-up, indicating
recovery and regenerative processes within the com-
partment of hematopoietic stem cells.

Conclusions. Performed investigations allowed
assessing the state of the initial hematopoiesis
departments of the irradiated individuals in the early
period after the Chernobyl accident and in the sub-
sequent years. It was determined that the number of
CD34+ cells circulating in the peripheral blood was
significantly higher in irradiated individuals com-
pared to the norm, and in a remote period after the
accident this indicator returned to normal, which
revealed regenerative processes in the hematopoietic
stem cell compartment of the bone marrow.
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CITAMKOBUH BIJIOK SARS-COV-2 IHIYKOBAB 3ATPUMKY
S-®A3HU B OITPOMIHEHMX KJIITUHAX PAKY MOJIOYHOI 3AJI03U

Bpunuenko B.!, Illtananpka JI.2, 3aBeaesuu M.2, Aopamenko 1.!, Yymak A.!

Lepaucasna ycmarnosa«HauyionanvHuil Haykosuii uenmp paoiayiiiHoi MeouyuHu, eemamonoeii ma
onkonoeii, Hayionanvnoi akademii meduunux nayk Ykpainu», Kuie, Yxpaina
2[ncmumym ekcnepumeHmanvHoi namoaoeii, oukonoeii ma padiobionoeii im. P.€. Kaseyvkoeo

Haujionanvuoi akademii nayk Yxpainu, Kuie, Ykpaina

SPIKE PROTEIN OF SARS-COV-2 INDUCED S-PHASE DELAY IN
IRRADIATED BREAST CANCER CELLS

Brichenko V.!, Shlapatska L.2, Zavelevich M.2, Abramenko 1.', Chumak A.!

!State Institution «National Research Center for Radiation Medicine, Hematology and Oncology,
National Academy of Medical Sciences of Ukraine», Kyiv, Ukraine
’R.E. Kavetsky Institute of Experimental Pathology, Oncology and Radiobiology, National Academy of

Sciences of Ukraine, Kyiv, Ukraine

Beryn. Pak Mosiounoi 3amo3u (PM3) e Haitmomu-
PEHIlLIMM OHKOJIOTIUHMM 3aXBOPIOBAHHSIM y KiHOK Y
CBITi, BKJItoUarouu Ykpainy. [IlpomeHeBa Tepariisi LiMpoKo
3aCTOCOBYETHCS B JIiKyBaHHi nauieHTiB 3 PM3. KnitunHi
JiHii PM3 MoXyTh OYyTU BUKOPUCTaHi SIK MOAEIb IS
BUBUYEHHSI MEXaHi3MiB pajialiliHO-iHIyKOBAHOIO amom-
TO3y 3 METOIO TOIIYKY LUISIXiB IiABUILLIEHHS pagioyyTIu-
BOCTI 3710sIKicCHUX KJIiTUH. [Ticag manaemii, Cipu4nMHeHOoi1
kopoHaBipycoM SARS-CoV-2 (kopoHaBipyc 2, nmoB’s13a-
HUM 3 TSLKKAM TOCTPUM PeCIipaTOPHUM CUHIPOMOM), €
IesIKi mJaHi mpo Te, 110 L iH(EeKIiT MoXe CITPUSITH TTPOT-
pecyBaHHiO PM3.

Merta: BUBYMUTU BIUIMB ILIUMNonoaioHoro 6inka (SP)
SARS-Cov-2 Ha 9yT/IMBICTb 10 pamialliifHO-iHAYKOBaHO-
ro arornTo3y KJIITMHHUX JIiHilA pakKy MOJOYHOI 3a703U
pizHoro noxomxkeHHs1 (MDA-MB-231 ta MCF-7).
Metomu. JIiHil KJIITUH paKy MOJOYHOI 3271034 JIIOAUHU
MDA-MB-231 ta MCF-7 oynn orpmMmaHi 3 baHKy
KJIITUHHUX JIiHIM TKaHWH JIIOAUHU Ta TBapUH [HCTUTYTY
eKCIIepUMEHTAILHOI T1aTOJIOTii, OHKOJIOTii Ta pamiobio-
norii imeHi P.€. Kapenbkoro HauionanbHoi akagemii Ha-
yK Yxkpainu (KuiB). Kiitnmau o0po0sgnn cnemupigaanm
SP (Sino Biological, N 40592-VO8H121) y koH1IeHTpa1lii
60 iMoJib/MJ1. ONIPOMIHEHHST KJIITUH MTPOBOAWIN 3a JO-
MOMOIOI0 PEHTreHiBcbKoro omnpoMiHioBaya RADGIL2
(Gilardoni, ITamis) micns 24 ronuH inKyoarii 3 SP Ta 6e3
Heoro. Kmitnuau MDA-MB-231 ta MCF-7 onpomiHio-
Basii B no3ax 15 Ip mpu motyxHocti no3u 0,89 Ip/xB 3a
KiMHaTHOI TemmepaTypu. KUTTE3OATHICTh KIiTUH
OLIIHIOBAJIM 3a JONOMOIoOK (papOyBaHHS TPUIIAHOBUM
CUHIM. AIOITO3 Ta PO3IO/IiJ KIITUHHOTO LUKy aHali-
3yBaJIA 3a JOITOMOTOIO IPOTOYHOI IUTOMETPIl 3 HoauIoM
npominito (PI).

Introduction. Breast cancer (BC) is the most com-
mon cancer in women in the world, including
Ukraine. Radiotherapy is widely applied in the
treatment of BC patients. BC cell lines can be
used as a model for studying the mechanisms of
radiation-induced apoptosis for finding ways to
increase radiosensitivity of malignant cells. After
the pandemic caused by coronavirus SARS-CoV-
2 (Severe acute respiratory syndrome-related
coronavirus 2) there are some data that this infec-
tion may facilitate progression of BC.

Aim: to study the effect of SARS-Cov-2 spike pro-
tein (SP) on the sensitivity to radiation-induced
apoptosis of BC cell lines of different origin
(MDA-MB-231 and MCEF-7).

Methods. MDA-MB-231 and MCF-7 human BC
cell lines were obtained from the Bank of Cell
Lines from Human and Animal Tissues of the
R.E. Kavetsky Institute of Experimental Patho-
logy, Oncology and Radiobiology, National Aca-
demy of Sciences of Ukraine (Kyiv). Cells were
treated with SP (Sino Biological, N 40592-
VO8H121) at a concentration of 60 pmol/ml. Irra-
diation of cells was performed using RADGIL?2
X-Ray irradiator (Gilardoni, Italy) after 24 h of
incubation with and without SP. MDA-MB-231
and MCF-7 cells were irradiated at the doses 15 Gy
at a dose rate 0.89 Gy/min at room temperature.
Viability of cells was evaluated by trypan blue
staining Apoptosis and cell cycle distribution were
analyzed by the propidium iodide (PI) flow cyto-
metric assay.
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Pe3yabratn. Cam 1o cobi SP He BIUIMBaB Ha XKUTTE3AT-
HICTh Ta MPOXOKEHHS LIUMKIY B KiIiTuHax MDA-MB-231.
ITica 48 ronnH ormpoMiHEHHS BIDKMBAaHHS KIiTHH M DA -
MB-231 3meHmmnocs (3 92,4 £ 1,7% no 83,3 £3,4% y
KiaiTuHax 6e3 06pooku SP ta 3 90,4 + 1,9% no 80,7 =
2,1% y xiituHax, o6pobiaeHux SP). Y Bcix ekcniepuMeH-
TaX (n=5) KUIbKIiCTh MEPTBUX/AIIONTOTUYHUX KJIiTUH
MDA-MB-231 6yna aelio BUIIOIO B KyJIETypax, 00pooie-
Hux SP (Ha 15—25% y pi3Hux ekcriepuMmeHTtax). Briius
OITPOMIHEHHSI IIPU3BIB 10 3aTPUMKH KIITMHHOTO LIUKITY 3
HaKOIMUYEeHHAM KiIiThH y daszi G2/M (Bin 18% y KoHTpoIi
10 66% B onpoMiHeHMX KiIiTMHAX). TUM 4acoM y KIIITUHAX
MDA-MB-231, monepeanbo o6pobiseHux SP, cmnoc-
TepiraBcsl Pi3Kuii 3CyB y po3Moiji pa3 KIIiITUHHOTO LIAKJTY.
A came: S-dasza 36iabmmiaca 3 17% B oOnpoMiHEHUX
KJIITUHAX, KyJ1sTuBoBaHuX 0e3 SP, 1o 39% B onpoMiHeHUX
KJIiTUHAX, monepenHbo 0dbpodeHrnx SP. AHanoriuHa Kap-
THUHA CTIIOCTepiraaacs IjIsI IIPOXOIKEHHS KIITUHHOTO LINK-
ny kaitud MCF-7. Tloniono mo xmitua MDA-MB-231,
cam SP 6inok He BIUIMBaB Ha PO3MOAiI 3a (ha3aMU KITIITUH-
HOTo LMKIIY Ta XXMTTE3NATHICTh KIITUH. B onpomiHeHMX
kiitnHax MCF-7 nomiTHe HaKOMWYEHHST KJIiTUH y da3si
G2/M 0yno oueBUIHUM. Y KIIITUHAX, TIOIEePEeIHBO 00p00-
nenux SP, S-¢asza 36inpmmnacs 3 27% B ONpoMiHEHUX
KJIiTHHAX, KyJbTUBOBaHUX 6e3 SP, 1o 45% B onpoMiHeHUX
KJIITUHAX, MoMnepeaHbo 00pobaeHrx SP, 1110 CBiTUMTh PO
YIOBUIbHEHHSI IPOrpecyBaHHS KJIITUHHOTO LIMKJTY.
BucnoBok. OmnpomiHeHHs B 703i 15 Ip mpusBoguTh 10
HEe3HAYHOTrOo 30iJbIIeHHS BIiICOTKA TIiMOAUILIOIIHUX
KJIITMH B 000X TOCiI>)KyBaHUX KJIITUHHUX JiHisXx. SP MaB
MEBHUI TIPOATTIONTOTUYHUN e(eKT Ha OOMABI KIITUHHI
JIiHii, aJle BiH He OyB BUpaxXeHUM. BaxkiuBum edekToM
00pooku SP, mpoaeMOHCTpOBaHUM y HaIIOMY TOCTia-
JKEHHi, 0y/J10 3HaYHe 30iJblIeHHS KiJbKOCTI KJIITUH Y S-
¢azi B ompominenux kiritnuHax MDA-MB-231 ta MCF-7.
Bigomo, 1110 3ynmHKa KJIITUHHOTO LUKy B S-(asi € Kpu-
TUYHUM KOHTPOJIBHUM IYHKTOM, SIKMIA JO3BOJISIE KIIITH-
HaM BiZHOBJIIOBATU T€HETUYHI NOIIKOKeHHs1. OTpruMaHi
JlaHi CBigyaTh IMpO Te, 11O LIMIONOAIOHUI OLTOK MOXe
CIIPUSTU BiZHOBJEHHIO nmomkoakeHb JITHK.

Results. SP alone did not affect viability and cycle
traverse in MDA-MB-231 cells. After 48 h of
irradiation the survival of MDA-MB-231 cells
decreased (form 92,4 = 1,7 % t0 83,3 £ 3,4 % in
cells without SP treatment and from 90,4 £ 1,9 %
to 80,7 £ 2,1 % in SP-treated cells). In all exper-
iments (n=5), the number of dead/apoptotic
MDA-MB-231 cells was slightly higher in SP-
treated cultures (by 15—25 % in various experi-
ments). The exposure to radiation resulted in the
delay of cell cycle with the accumulation of cells
in G2/M phase (from 18 % in control to 66 % in
irradiated cells). Meanwhile, in SP-pretreated
MDA-MB-231 cells, the drastic shift in cell cycle
phase distribution was evident. Namely, S phase
increased from 17 % in irradiated cells cultured
without SP to 39 % in irradiated cells pretreated
with SP. The analogous pattern was evident for
cell cycle traverse of MCF-7 cells. Similarly to
MDA-MB-231 cells, SP protein alone did not
affect the distribution by cell cycle phases and
viability of cells. In irradiated MCF-7 cells, the
noticeable cell accumulation in G2/M phase was
obvious. In SP-pretreated cells, S phase in-
creased from 27 % in irradiated cells cultured
without SP to 45 % in irradiated cells pretreated
with SP suggesting the slow-down of cell cycle
progression.

Conclusion. Irradiation at a dose of 15 Gy results
in a slight increase in the percent of hypodiploid
cells in both cell lines under study. SP had some
pro-apoptotic effect on both cell lines, but it was
not pronounced. An important effect of SP treat-
ment demonstrated in our study was the signifi-
cant increase in cells in S-phase in irradiated
MDA-MB-231 and MCF-7 cells. It is known
that cell cycle arrest in the S-phase is a critical
checkpoint that allow cells to repair genetic dam-
age. The findings suggest that the spike protein
may promote DNA damage repair.
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BUBYEHHSA 1OB0BOI'O HAAXO/IKEHHS *Cs 3 IXKI
Y BUBPAHIN KOT'OPTI CEJIA HAPOJIYI YEPE3 30 POKIB
ITICJIA YOPHOBMUJILCHKOI ABAPII

Bysunnuii M.', Kimypa I11.2, Jlinyx M.3, Komaca }0.2, Muxaiinosa JI.', Takeyui T.?

lepacasna ycmarnosa «Incmumym epomadcvkoeo 300pog’s im. O.M. Mapzeeea HAMH Ykpainu», Kuis,

Ykpaina
’Meouunuii ynieepcumem Jlokkio, Toeiui, Anonisa

I 2Kumomupcokuit HayionarbHuil aepoexonoeiynull ynisepcumem, Kumomup, Yxpaina

STUDYING THE DAILY INTAKE OF “Cs FROM FOOD IN THE
SELECTED COHORT OF THE VILLAGE OF NARODYCHI,

30 YEARS AFTER THE CHORNOBYL ACCIDENT

Buzynnyi M.!, Kimura S.?, Didukh M.3, Komasa Y.?, Mykhailova L.', Takeuchi T.*

!State Institution «O.M. Marzieiev Institute of Public Health NAMS of Ukraine», Kyiv, Ukraine

’Dokkyo Medical University, Tochigi, Japan

‘Zhytomyr National Agroecological University, Zhytomyr, Ukraine

Paﬂiauif/’ma aBapiss Ha YopHOOUIbCHKilA aTOMHIM
eJIeKTpocTaH1Iii 26 KBiTHS 1986 poKy Ipu3Bena
JI0 MaCIITaOHMX BUKUIiB PaliOaKTUBHOCTI B HABKO-
JIMIIHE CepeloBUILE. Ii HACTIAKM — 3a0pyIHEHHS
pagioHYKIiJaMU TPYHTIB, CiIbChKOrOCHOAAPCHKOI
MPOIYKIIii, JJICOBUX IPUOIB i SITiJ — TPUBAIOTh IECs-
TWITTAMU. OOHUM i3 perioHiB, HaKOiNbIIEe MOCT-
paxpaanux Big YopHoOUIbCHKOI aBapii, Oyaa 2Kurto-
mupcbKa oonacth ([Tomices).

MeTo10 1BOPiYHOrO AOCTiIKEHHS OYyJ10 00UMCIIEHHS
Ta aHadi3 iHAWBIAYaJIbHOIO IIOJAEHHOTO HAaIXO.-
keHHs ’Cs y rpymi CiIbChbKMX MEIIKAHIIIB Ha OC-
HOBI LLIOMICSIYHOTO 300py 3pa3KiB IMPOAYKTIiB Xapuy-
BaHHSI KOXHOI CiM’i, 1a00paTOpHOIro BM3HAUEHHS
MUTOMOI aKTMBHOCTI LIMX 3pa3KiB, a TaKOX Bpaxy-
BaHHSI KiJIbKOCTI BiIMOBiAHMUX MPOAYKTIB 3a CIie-
LHiaJIbHO PO3pO0JIEHOI0 aHKETOH, CIOXUTHX KOX-
HUM WIEHOM CiM’1 y TO#l camMuii AeHb, BKIIOUYAIOUU
TpU IpuitoMu ixi. JIo ckitamy 10CHiIXKyBaHOI KOrop-
™™ Bxoauiu 11 cimeit Big 2 1o 6 wieHiB y KOXHil, 3a-
rajgoM 34 ocobu, sKki mpoxuBaau B ceiai Hapommyi
Kutomupcbkoi obacri 3 nucronaga 2015 poky no
>koBTeHb 2017 poky. IHAMBiAyalbHI OLIHKU PidyHOI
IO3W OIIPOMIHEHHSI IIPOBOAMIMCS Ha OCHOBIi
BiIMOBINHUX CTAaTUCTUYHMUX OLIHOK HAIXOIXKEHHS
¥Cs i3 pawlioHy Ta BiK-3aJeXHHUX T030BUX KO-
eillieHTIB.

Pesynsratu. BumipioBanns Bmicty *’Cs y xapuoBux
MPOIyKTax MoKa3aju, 110 MiclieBi OBoUi, PPyKTH Ta
SITOM MICTSTh Bifl OMHOIO 10 AecsATKiB bk/kr. Mo-
JIOKO Ta MOJIOYHi CTpaBM MICTSITh Bil AECITKiB 10

he radiation accident at the Chornobyl nuclear

power plant on April 26, 1986, caused extensive
environmental radioactivity releases. Its effects —radio-
active contamination of soils, agricultural products, wild
mushrooms, and berries — continue to persist for de-
cades. One of the most affected areas by the Chornobyl
accident was the Zhytomyr region (Polissya).
The current study aimed to calculate and analyze the
individual daily dietary intake of ’Cs among a cohort
of rural residents, based on regular sampling and
radioactivity measurements of each family’s daily food
rations and on each cohort member’s quantitative food
consumption indicators over two years. Monthly meas-
urements of '’Cs activity concentration in food were
collected from November 2015 to October 2017 to ana-
lyze dietary radioactivity and estimate its impact on
daily intake for the selected group (11 families, 2 to 6
members each, totaling 34 people) living in the village
of Narodychi, Zhytomyr region. The study included
detailed quantitative recording of each family member’s
diet on one chosen day each month, using a specially
designed questionnaire, along with gamma-spectrosco-
py measurements of '¥’Cs activity concentration in food
samples collected that same day, covering all three
meals. Daily intake of '¥’Cs was determined by combin-
ing the daily family questionnaire data with individual
¥7Cs activity concentration measurements for the same
family on the same day. Individual annual exposure do-
ses were estimated based on the corresponding dietary
¥Cs intake estimates and age-dependent dose coeffi-
cients.

KiJIbKOX COTeHb, a TOTOBi Iepili ¥ Apyri cTpaBu 3
M’sca, y TOMY YUCIi 3 JOJaBaHHSM JIiCOBUX IpuUbiB,
iHOi MIiCTATh IO KiJIbKOX coTeHb bK/KT. Po3paxyHkm
MMOKa3ylTh, IO A000Be HamxomxeHHs 'Y'Cs i3
palioHy JJ1s1 Pi3HUX YJIeHiB KOTOPTU KOJUBAJIOCS Bif
0,1 mo 704 bkx. HagxomxkenHns '’Cs 3ay1eXKUTh Biz 3MiH
pamioaKTUBHOCTI B TIPOAYKTOBOMY KOIIWKY CiMm’1
MPOTSATOM POKY Ta iHAWBIAYaJIbHUX YIIOJ00AaHb KOX-
HOTO 4JIeHa CiM’1y CIIOXXMBaHHI MPOIYKTIB XapuyBaH -
HSI, 0COOJIMBO MOJIOKA Ta MPOMYKTIB, IIPUTOTOBAHUX
i3 MOJIOKA, a TaKOX 1 OiIbIIOI MipOI — TPOAYKTiB
JIiCOBOT'O MOXOMXKEHHSI: JIICOBUX STif i TpUOiB, MPHUYO-
MY Y YOJOBIKiB BOHO Oysio BullluM. KoHcepBaTUBHi
OLIIHKM MaKCUMAaJIbHOI 103U OMPOMiHEHHS Y KOrOpTi
KoxeH pik csranm 0,33 M3B/pik, Tomi SIK 3a OiJIbII pe-
aJliCTUYHOIO OIL[IHKOIO BiAIOBigHE 3HAYeHHS OYJIO
BaBivi HIKue. [TokazaHo, 1110 piuHa edpeKTUBHA J03a
OIPOMIHEHHSI JIIOOWHU BU3HAYAETHCS CTPYKTYPOIO
MPOAYKTOBOTO KOIIMWKa ciM’i Ta iHIWBiZyaJTbHUMM
Xap4yoBUMM 3BMYKaMu. OCBIiTHS poOOTa 1100 YHUK-
HEHHS BXWBAHHS TIEBHMX NPOAYKTIB XapyyBaHHS
Ma€e OyTM BaxXJIMBOMO JIS 3aIro0iraHHsI BUCOKOMY
HagxomkeHHIo 'Cs 3 iXero.

Results. Measurements of '“’Cs radioactivity in food
items revealed that domestic vegetables, fruits, and
berries contain one to several Bq/kg. Milk and dairy
products hold tens to several hundred Bq/kg, and ready-
made first and second courses of meat, including those
with forest mushrooms, sometimes reach several hun-
dred Bqg/kg. Calculations show that the daily dietary
intake of ¥’Cs for different groups ranges from 0.1 to 704
Bq. This intake varies based on changes in radioactivity
within the family food basket throughout the year and
individual preferences in food consumption among
family members, especially for milk and milk-based
products, and more significantly, for forest-origin foods
like wild berries and mushrooms. It tends to be higher in
males. Statistical data on daily '¥’Cs intake vary widely
among group members and families. Conservative esti-
mates of the cohort’s annual irradiation dose are below
0.33 mSv/year, while the average nearly doubles in the
second year. It has been shown that an individual’s
annual effective irradiation dose is influenced by the
family’s food choices and eating habits. Educational
efforts to avoid specific foods should be a key part of pre-
venting high '¥’Cs intake from food.
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HaujonanbHa akapemis MeguyHnx Hayk Ykpaihu 4 1Y «HauioHanbHuii HayKOBUIA LIEHTP pafiauiiHoi MeaULMHU, reMaToJIorii Ta OHKONOriT»

CUCTEMA IHANBIAYAJIBHOI'O MOHITOPUHI'Y
BHYTPIIIIHbBOI'O OITPOMIHEHHA HHIIPMI'O 3 CAHITAPHUM
IMPOITYCKHUKOM K CKJIATJOBA YACTUHA TOTOBHOCTI 10
HEBE3ITEK PAIIAIIINIHOTO XAPAKTEPY

Bacunenko B.!, Ak6apos K.2, JIuteunens JI.!, Kypsara M.!, Mopo3os B.!

!lepucasna ycmanosa «HauyionanvHuil Haykosuil uenmp paoiayiitHoi meouyuHu, eemamonoeii ma
onkonoeii Hauionanvroi akademii meduunux nayx Yxpainu», Kuie, Yxpaina

’bropo BOO3 ¢ Ykpaini, XbPA 6e3nexa, Kuie, Ykpaina

NRCRMHO INTERNAL EXPOSURE INDIVIDUAL MONITORING
SYSTEM WITH A SANITARY CHECKPOINT AS A COMPONENT
OF PREPAREDNESS FOR RADIOLOGICAL HAZARDS

Vasylenko V.!, Akbarov K.2, Lytvynets L.!, Kuriata M.', Morozov V.!

!State Institution «National Research Center for Radiation Medicine, Hematology and Oncology of the
National Academy of Medical Sciences of Ukraine», Kyiv, Ukraine
WHO Country Office in Ukraine, CBRN Safety, Kyiv, Ukraine

Ha 0asi Bigminy go3umerpii JlepkaBHOI yCTaHOBU
«HarioHanbHMiT HAyKOBUI LIEHTP paldialliiiHOi Me-
JULMHU, TeMaTosiorii Ta oHKoorii HamioHanbHOI aka-
nmeMii MegnuHMX Hayk Ykpainm» (HHIIPMI'O) ¢yHk-
LIOHYE €IVHUI KOMILJIEKC MOHITOPUHIY BHYTPILLIHHOIO
OIPOMiHEHHSI, peajli30BaHUli B JBOCTYIIEHEBY CUCTEMY 3
BUKOPUCTAHHSIM JIIYMJIBHUKIB BUITPOMIiHIOBAaHHSI JIIOIV -
Hu (JIBJI) ortepatiBHOTO KJ1acy, SIKi IpU3HauYeHi IS I10-
TOYHOI'0 MaCOBOI'0 CKPUHIHTY HAceJIEHHS Ta YHiKaJIbHO-
ro ekcrneptHoro JIBJI (EJIBJI), nns morauGiaeHoOro
MOHITOPMHTY KPUTHUYHUX I'PYI HACEJICHHSI, BUPIILICHHS
EKCTIEpTHUX i METPOJIOTIYHMX 3a1a4. 3a0be3Ieuye poooTy
CUCTEMM CaHITapHUM IMponycKHUK ekcrieptHoro JIBJI,
MpU3HAYEHUI IS MPOBENEeHHS palialliifHOro copry-
BaHHs Ta JeKOHTaMiHauii. BiH ckiiagaeTbes i3:

> HAKOIIM4yBaua, y SIKOMY MOXe OyTH pO3MIIIIeHO OfI-
HoyacHo 10 30 oci0;

> MPUMIILIEHHS JUISI BU3HAUYEHHSI MOBEPXHEBOIO 3a0-
PYIHEHHS IIKipSITHUX ITOKPOBIB JTIOAWHU;

> 2 AYIIOBUX KiMHAT JIJTS TeKOHTaMiHaIIil 3a0pyTHeHUX
oci0;

> TIArOTOBYOI AO3MMETpii (OMepaTUBHUIA KOHTPOJb
IHKOPIIOPOBAHUX raMMa-pPadiOHYKIiliB);

> eKCIIEPTHOTO JIYMIbHUKA BUIIPOMIHIOBAHHS JIFOIM-
HU, BUCOKOUYTJIMBOIO JIO BCiX BH/IiB BUIIPOMiHIOBAHHS
PamioHYKIIiIiB.

OCHOBHi (pyHKIIi1 caHOPOITYCKHUKA: OLliHKA CTYIEHIO
30BHIILLIHBOTO 3a0pyIHEHHSI ITOCTPaXKAAIMX 0Ci0; COPTY-
BaHHS HAa OCHOBI iH(opMmallii mpo 3a0pyTHEHHS; TeKOH-
TaMiHallig 3a0pyIHEHMX paJioHyKJigaMM OcCiO; OlliHKa
BHYTPIiLIHBOIO OMTPOMiHEHHSI.

N the Dosimetry Department of the State
nstitution «National Research Center for
Radiation Medicine, Hematology and Oncology of
the National Academy of Medical Sciences of
Ukraine» (NRCRMHO), a unique internal expo-
sure monitoring complex operates as a two-level
system using operational-class whole body coun-
ters (WBC), intended for current large-scale popu-
lation screening, and a unique expert whole body
counter (EWBC) for in-depth monitoring of criti-
cal population groups and for addressing expert and
metrological tasks. The operation of the system is
supported by the sanitary checkpoint of the
EWBC, designed for radiation triage and deconta-
mination. It consists of:

> a waiting area (room) that can accommodate up
to 30 people simultaneously;

> a room for determining surface contamination of
human skin;

> two shower rooms for decontamination of con-
taminated persons;

> a preliminary dosimetry (operational monitoring
of incorporated gamma-emitting radionuclides);
> an expert whole body counter highly sensitive to
all types of radionuclide radiation.

The main functions of the sanitary checkpoint are:
assessment of the degree of external contamination
of affected individuals; triage based on contamina-
tion information; decontamination of persons con-
taminated with radionuclides; and assessment of
internal exposure.

National Academy of Medical Sciences of Ukraine 4 Sl «National Research Center fof Radiation Medicine, Hematology and Oncology»

CaHnponyckHUK Oyja0 3alissHO TIpu MpPOBEACHHI
iHAMBIAyaJlbHOTO KOHTPOJIO BHYTPIlIHBOIO OI-
POMiHEHHS TIepCOHATY 00’ €KTY « YKPUTTS» Ta TIepCOHa-
JIy TAPSOHUX OpraHizauiii, 3aJydeHuX A0 I00yIOoBU
HOBOTO 0e3MeYyHOro KoH(ManMeHTy 00’€KTY «YKPUTTSI»
y 2004—2018 pp. IIpukiagom orepaTuBHOIO pearyBaH-
Hs Ha HaA3BUYalTHI cUTYyallii i epeKTUBHOI poOOTH CHC-
TEMU MOHITOPUHTIY € IHAWBIAyaJIbHUI MOHITOPUHT OCO-
06oBoro ckiany JepkaBHO1 CJTy>KOU 3 HaA3BUYAHUX CU-
tyauit Ykpainu (ACHC), gxkuii OyB 3ajllydeHUU 10
JIKBigawii JricoBoi moxexi y 30Hi BimaykeHHsT YAEC 3
04 xBiTHa o 05 TpaBHs 2020 poky. O6cTexkeHo 470 ps-
TYBJIbHMKIB (BUKOHAHO 523 BUMipu) 0COOOBOTO CKJIa-
ny JCHC. PospaxoBaHi 3HaueHHSI iHAMBiZyaJlbHUX
e(peKTUBHUX J103 BHYTPIIITHHOTO OIPOMIHEHHS, O0Y-
MOBJICHI HAIXOMKEHHSIM paliolle3ilo B OpraHiaMm Ipu
raciHHi moxexi. Y 2024—2025 pp. npu CHpUSHHI
MixkHapoaHux opraHizauiiit — BOO3, MATATE, MiHic-
tepcTBO eHepretnku CIIA, caHIIPONMYCKHUK OCHAIIIe-
HO HOBITHIMM NpUIafaMHU pajialiiiHoro KoHTposo. Ha
0a3i caniTapHoro nponyckHuka EJIBJI ctBopeHo «HaB-
YaJlbHUI LEHTp paniauiiiHoi mo3umerpii BOO3» s
HaBYaHHS NepCoHay MeIMYHUX 3aKaadiB YKpaiHU po-
00Ti 3 mpuyIamamMu pafianiiiHoro KoHtpoiao. BOO3 3a-
oesneunia HHIIPMTI'O 3pa3kamu obaagHaHHS, Haja-
HOTO MEAMYHUM YCTaHOBaM YKpaiHM UISI pearyBaHHS
Ha HaA3BUYailHI CUTyalil pagialiiiHOTO Xapakrtepy. Y
2023—2025 pp. nipoBeaeHo 33 TtpeHiHru. bauzsko 500
(hbaxiBLiB OTpUMaJIM MPAKTUYHI HABUYKU POOOTH 3 MIPU-
JlafaMu pagialliiHOro KOHTPOJIIO.

BucnoBku. TaknM uynHOM, (PYHKIIIOHYBAaHHS TBOPiBHE-
BOi CHUCTeMM iHAMBiAyadbHOTO MOHITOPMHIY BHYT-
PILIHBOTO OIPOMIHEHHSI Ta CaHITAPHOTO MPOIYCKHUKA
HHIPMI'O nae MOXJIMBICTb 3MilAICHIOBATU KOHTPOJIb
BEJIMKUX TIPyH OCi0, MOCTpaxKgajiux Bif HeOe3rneyHuX
paniallifiHUX cUTyalii Ta/a00 3adisTHUX Y iX JiKBimarlii,
OLIIHUTU 3HAYEHHS OTPUMAHOI iHAWBITyaJbHOI edeK-
TMBHOI 1031 BHYTPILLIHBOTO ONPOMiHEHHS BiJl TaKOi CH-
Tyallii Ta 3AilMCHIOBATU OCBITHIO POJib Y MiAMOTOBLI A0
HaA3BUYAMHUX CUTYaLIill palialliifHOTO XapaKTepy.

The sanitary checkpoint was used during individual
monitoring of internal exposure among personnel
of the Shelter Object and employees of contractor
organizations involved in the construction of the
New Safe Confinement over the Shelter Object
during 2004—2018. An example of rapid emergency
response and the effective functioning of the two-
level monitoring system was the individual moni-
toring of personnel of the State Emergency Service
of Ukraine (SESU) involved in extinguishing the
forest fires in the Chornobyl Exclusion Zone from
4 April to 5 May 2020. A total of 470 rescuers (523
measurements) from SESU were examined.
Individual effective internal exposure doses caused
by the intake of radiocesium during firefighting
activities were calculated. In 2024—2025, with the
support of international organizations—including
WHO, IAEA, and the United States Department of
Energy — the sanitary checkpoint was equipped
with modern radiation monitoring instruments. On
the basis of the EWBC sanitary checkpoint, the
«WHO Radiation Dosimetry Training Center» was
established to train staff of Ukrainian medical insti-
tutions in the use of radiation monitoring instru-
ments. WHO provided NRCRMHO with samples
of the equipment supplied to medical institutions
in Ukraine for response to radiological emergen-
cies. In 2023—2025, 33 training sessions were con-
ducted, and approximately 500 specialists acquired
practical skills in working with radiation monitor-
ing instruments.

Conclusions. Thus, the operation of the two-level
individual internal exposure monitoring system
and the NRCRMHO sanitary checkpoint makes it
possible to monitor large groups of persons affected
by hazardous radiological situations and/or in-
volved in their mitigation, assess the individual
effective internal exposure dose received as a result
of such situations, and perform an educational role
in preparedness for radiological emergencies.
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PATIAIIIMHO-TITIEHITYHU MOHITOPUHT OKPEMUX
HACEJEHUX ITYHKTIB PAJIIOAKTUBHO 3ABPY/IHEHUX
TEPUTOPIN YKPATHU HA IIOTOYHOMY ETAIII ABAPII HA
YOPHOBWJIBbCBHKIN ATOMHIN EJEKTPOCTAHIIIT

Bacunenko B.B., Kypsara M.C., Mopo3oB B.B., Jluteunenn JI.O., Kpamapenko M.C.,
Mimenko JI.I1., Ickpa H.I., Bironuk A.B., Maus 3.C., boposkos C.I.

Jepacasna ycmanosa «Hayionanvhuil Haykosuil uenmp paoiayitiHoi MeouyuHu, eemamonoeii ma
onkonoeii Hauionanvhoi akademii meduunux nayk Ykpainu», Kuie, Yxkpaina

RADIATION AND HYGIENIC MONITORING OF SELECTED SET-
TLEMENTS IN RADIOACTIVELY CONTAMINATED TERRITORIES
OF UKRAINE AT THE CURRENT STAGE OF THE CHORNOBYL

NUCLEAR POWER PLANT ACCIDENT

Vasylenko V.V., Kuriata M.S., Morozov V.V., Lytvynets L.O., Kramarenko M.S., Mishchenko L.P.,

Iskra N.I., Bilonyk A.B., Man Z.S., Borovkov S.I.

State Institution «National Research Center for Radiation Medicine, Hematology and Oncology of the
National Academy of Medical Sciences of Ukraine», Kyiv, Ukraine

@aXiBHi HepxaBHoi ycraHoBu «HarioHaasHuit
HAyKOBHUI LIEHTP pamialliiHOi MEIUIIMHU, Te-
MaToJorii Ta oHKoJsorii HalioHanbHOI akagemii Me-
IUYHUX HayK Ykpainn» (HHIIPMTI'O) nounHatouu 3
1986 poky IpoBOASTbL MOCTIHHUIT MacCOBUIA MOHITO-
PMHT PiBHIB BHYTPIillIHBOTO ONIPOMiHEHHSI HACEeJIeHHS
TEpUTOPIii, 3a0pyaHEHNX BHACiIOK aBapii Ha Yop-
HoOubCchKiii AEC 3a 101moMororo JiYMiIbHUKIB BUII-
poMminioBanHsa mionuHu (JIBJI). CdopmoBana 3a
miciasaBapiiHuil mepion 0a3a JaHUX pPe3yabTaTiB
JIBJI-BuMipioBaHb MEIIKaHIIIB YKpaiHW BKJIIOYA€E
0113bKO 1,5 MutH 3anuciB. OTprUMaHi J1aHi 103BOJIUIN
BCTAHOBUTH CTaTeBO-BiKOBi, CE30HHI, MpodeciiiHi
0co0MMBOCTI (POPMYBaHHS J03 BHYTPIlIHHOTO OII-
POMiIHEHHSI HaceJeHHsI padioaKTUBHO 3a0pyIHEHUX
teputopii (P3T) Vkpainu Ta BiachnigkyBaTw OM-
HaMiKy 103 BITPOAOBIXK ITiCJISI aBapiiftHOTO Tepiony. 3
2008 p. OpU3YNMUHSIETHLCS BUKOHaHHS JlepxkaBHOIL
nporpamMu «3arajbHOA03UMETPUYHA TMACIOPTU3aLlis
HaceJIeHUX IIyHKTiB YKpaiHW», a BigTak i obcsru
pamianiitHoro MoHitopunry. 3 2010 p. HHLIPMI'O
3aroyaTKyBaB BUOIpKOBUI KOMIUIEKCHUI pania-
LiAHO-TiriEHIYHUIT MOHITOPUHT B okpemux HII.
Meta gociigKeHHS: BU3HAYEHHSI OCHOBHMX pajia-
LiAHO-TITIEHIYHNX YMHHUKIB (POPMYBaHHS 103 OII-
POMIHEHHS HAcCeJeHHS PaliOaKTUBHO 3a0pyIHEHUX
TepPUTOPi HAa MOTOYHOMY €Tarli aBapii Ta JOCJIiIKEH-
HS X TMHAMIiKU.

Since 1986, specialists of the State Institution
«National Research Center for Radiation
Medicine, Hematology and Oncology of the National
Academy of Medical Sciences of Ukraine»
(NRCRMHO) have been conducting continuous
large-scale monitoring of internal exposure levels in
populations residing in territories affected by the
Chornobyl NPP accident using whole body counters
(WBC). The database of WBC measurement results
collected during the post-accident period includes
approximately 1.5 million records of residents of
Ukraine. These data made it possible to identify age-,
sex-, seasonal-, and occupation-related patterns in
the formation of internal exposure doses among pop-
ulations of radioactively contaminated territories
(RCT) in Ukraine, as well as to track dose dynamics
throughout the post-accident period. Since 2008, the
implementation of the State Program «General
Dosimetric passportization of Ukrainian Settle-
ments» has been suspended, leading to a reduction in
the scope of radiation monitoring. In 2010,
NRCRMHO initiated a selective comprehensive
radiation and hygienic monitoring program in select-
ed settlements.

Objective of the study: to determine the main radia-
tion and hygienic factors contributing to the forma-
tion of radiation doses in populations of radioactively
contaminated territories at the current stage of the
accident and to assess their dynamics.

National Academy of Medical Sciences of Ukraine 4 Sl «National Research Center fof Radiation Medicine, Hematology and Oncology»

Metonu. {151 nociimkeHHs oyno obpano 23 HIT P3T
KwuiBcbkoi, PiBHeHCBKOI, ZKUTOMUPCHKOI 0bacTeid, B
SIKMX Y TIicJsiaBapifiHi pOKM peeCTPyBaIUCs HaWBUILI
piBHi onpoMiHeHHs HaceneHHs. Pa3 Ha 3 poku B IIUx
HIT npoBonnThCs KOMIUIEKCHUI paialliitHO-Tiri€HiY-
HUI MOHITOPMHI, IKWUI BKIIIOYAE:

> BUI3HUU JIBJI-MOHITOpUHT 1J1s1 BUBHAYEHHSI 03U
BHYTPILIHBOTO OMPOMIHEHHS;

> 30ip NMpo0 OCHOBHUX IMPOAYKTIB XapuyBaHHS Ta iX
aHaJli3 Ha BMicT pamioHykiimiB *'Cs ta *Sr;

> BHUMIpIOBAaHHSI MOTYXKHOCTI €KCHO3ULIiAHOI 1031
30BHiITHKOTO ornpomiHeHHs (ITE) mist mocmigkeHHS
KOMITOHEHTHU 30BHIITHBOTO onpoMiHeHHs y imx HIT;
> ONUTYBAaHHS MELIKAHIIiB 11010 OOCSTIB CITOKUBAHHS
OPOAYKTIB XapuyBaHHSI SIK MiCLIEBHUX i3 BJIACHOTO IOMO-
rocrojaapcTBa, Tak i MpUAOaHUX Yy TOPTOBill Mepexi.
PesyabsraTtu nposeneHux y 2010—2024 pp. nociiaxeHb
MOKa3aiu, 10 piyHi e(peKTUBHi 103U ONPOMiHEHHS Ha-
CEeJICHHS B OOCTEXXEHMX HACEJICHUX ITyHKTaX Ha ITOTOY-
HOMY eTarli aBapii (POpMYIOTbCS B OCHOBHOMY 3a paxy-
HOK /103 BHYTPIillIHHOTO OINPOMiHEHHS, OOYMOBIECHUX
iHkopnopatieio *'Cs, gKi MOCTYIIOBO 3HXKYIOThCS Ha
TJIi CYTTEBOI CE30HHOI HECTAOUILHOCTI (HAKOMMYEHHSI
iHKOPITOPOBAHOTO Paliole3ito 30iMbIIYIOTECS Bill Bec-
HU 10 OceHi 10 2 pa3iB). OCHOBHMM YMHHUKOM (op-
MYBaHHSI 103U BHYTPIllIHbOTO OIPOMiHEHHS Melll-
kanniB P3T KwuiBcekoi Ta 2ZKntommnpcrkoi odacreit Ha
noTouyHoMy eTari aBapii Ha YopHoOuiabchKiit AEC, €
HagxomkeHHs ¥'Cs B opraHi3Mm 3 JIiCOBUMM MPOAYKTA-
MU, Hacamriepen, rpudamu, siki B ITonicbkomy perioHi
TpaAuLiMHO 3aliMalOTh CYTTEBY YacCTUHY XapuyOBOIO
pauioHy, a B PiBHeHCBKil Ta ZKUTOMUpPCHKill 001acTsIX
3 MOJIOKOM Ta JIICOBUMMU TTPOAYKTAMHU.

BucHoBku. HuHilnHS pamialiliiHO-eKoJoriyHa CUTY-
allist B MiCLIEBOCTSIX, sIKi 3a3HAJIU padioaKTUBHOIO 3a0-
pyaHeHHsT BHachinok YopHOOMIbCHKOI KaTtacTpodu,
noTpedy€e MPOAOBKEHHSI MOHITOPUHTY 3a PiBHSIMU pa-
JNi0aKTUBHOTO 3a0pyAHEHHs MPOAYKTIB XapuyyBaHHS,
0CO0JIMBO JIiICOBOr0O MOXOXKEHHS, I 103 OIPOMiHEHHS
HaceJIeHHs.

Methods. For the study, 23 settlements in the
radioactively contaminated territories of Kyiv,
Rivne, and Zhytomyr regions were selected, where
the highest levels of population exposure had been
recorded in the post-accident period. Every three
years, comprehensive radiation and hygienic moni-
toring is conducted in these settlements, including:
> field WBC monitoring to determine internal ex-
posure doses;

> sampling of major food products and analysis of
17Cs and *Sr content;

> measurement of external exposure dose rate
(EDR) to assess the external exposure component;
> surveys of residents regarding consumption of
locally produced food (from private households) and
food purchased through retail networks.

The results of studies conducted in 2010—2024
showed that, at the current stage of the accident,
annual effective doses to the population in the sur-
veyed settlements are mainly formed by internal
exposure doses due to incorporation of *’Cs, which
are gradually decreasing against a background of sig-
nificant seasonal variability (accumulation of incor-
porated radiocesium increases up to twofold from
spring to autumn). The main factor contributing to
internal exposure doses in residents of radioactively
contaminated territories in Kyiv and Zhytomyr
regions is the intake of '*’Cs through forest products,
primarily mushrooms, which traditionally constitute
a significant part of the diet in the Polissia region. In
Rivne and Zhytomyr regions, internal exposure is
mainly formed through both milk consumption and
forest products.

Conclusions. The current radiation and environ-
mental situation in areas contaminated because of
the Chornobyl disaster requires continued monitor-
ing of radioactive contamination levels in food prod-
ucts especially those of forest origin as well as con-
tinued assessment of population exposure doses.
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MEJIMKO-BIOJIOTTYHI E®EKTH Y AITEN, AKI ITPOKMBAIOTH HA
PAJTOAKTUBHO 3ABPY/IHEHUX TEPUTOPIAX: BATATO®AKTOPHA
MOJIEJDB Y BIIJAJTEHUN TICIAYOPHOBMJIBCHKUI ITEPIO/L

Bnosenko B. 10., Kommnakos 1. €., Kongpamosa B. I'., Ilosnum B. A., Yymak A. A.

Iepaucasna ycmanosa «HayionanvHuil Haykosuil uenmp paoiauyiitHoi MeouyuHu, eemamonoeii ma
onkonoeii Hayionaavuoi akademii meouunux Hayk Yipainu», Kuie, Ykpaina

MEDICAL AND BIOLOGICAL EFFECTS IN CHILDREN LIVING IN
RADIOACTIVELY CONTAMINATED TERRITORIES: A MULTIFACTORIAL
MODEL IN THE REMOTE POST-CHORNOBYL PERIOD

Vdovenko V. Yu., Kolpakov I. Ye., Kondrashova V. H., Poznysh V. A., Chumak A. A.

State Institution «National Research Centre for Radiation Medicine, Haematology and Oncology of the
National Academy of Medical Sciences of Ukraine», Kyiv, Ukraine

AKTyansHicTh. Yepe3 copok pokiB micsist YopHOOUIbCh-
Koi KatacTpodgu mnpobOiaeMa 30epexkeHHS 370pOB’S
JIiTel, sIKi TPOXMBaOTh HA PalioaKTUBHO 3a0pyIHEHUX
TEPUTOPIsIX, 3aJUIIAETHCS HEBUPILIEHOW, a BimganeHi
MEIUKO-0i0JI0TiUHI e(PeKTH Y LUX MOMYJSLisIX HE MO-
>KYTb OYTU MOSICHEHI JIMIIe XpPOHIYHUM HU3bKOJ030BUM
pagialliiHUM BILUIMBOM.

Meta. OxpecauTtu cydacHy OaraTogakTopHy MOAEIb
¢dopMyBaHHSI MeIMKO-0i0JIOTiYHUX e(eKTiB y AiTel i3
pamioaKTUBHO 3a0pyIHEHMX TEPUTOPIil 3 ypaXyBaHHSIM
pamialmiiiHUX, MCUXOCOUiaJIbHUX, BOEHHUX 1 T€HETUY-
HWX YMHHMKIB.

Marepiamu Ta Metoau. [IpoBeaeHO aHAITUYHUI OIS
nyOikalliii aBTopiB i mapTHepiB 3a 2008—2025 poku.
Pesyabratu. Y BigpaneHuil miciasaBapiliHUil mepion
MHPOBIAHUM IXKEpPeJIOM OIPOMiHEHHS AiTell 3aJIMILIAETh-
¢ iHkoprnopatig '¥'Cs, a HakonmMJyeHi JaHi BKa3yioTh Ha
CTiliKi (pbyHKUiOHAIbHI 3MiHM 3 OOKY pecHipaTOpHOI,
iIMYHHOI, TéMaTOJIOriYHOI Ta IICUXOEMOLIIMHOI CUCTEM,
acolilioBaHi 3 XpOHIYHMM HU3bKOA030BUM paiialliii-
HUM BIUIMBOM. IX (pOpMyBaHHs TOB’si3aHe 3 OKCHJa-
TUBHUM CTPECOM, HEMpPOEHIOKPMHHOIO Ta iMyHHOIO
JIUCPEryJsli€ro, ToAi SIK iHAUBinyajlbHa BapiabebHICTh
PEaKTMBHOCTI 3HAYHOIO MipOI0 BU3HAYAETHCS MOJIIMOP-
¢dizMaMu TeHiB peryJasiTOPHUX, AaHTUOKCUAAHTHUX i
HelipoMmeaiaTopHux cucteM. Ha cyyacHoMy eTtamni Mmeau-
KO-0io10TiuHiI e(peKTH y WX JiTeil BU3HAYAIOThCS BXKe
He OKpeMMMH YMHHUKAMM, a KOH(]Irypaili€mo rmoemgHa-
HOTO CTPECOBOr0 HaBaHTAXXEHHS, Y SKil pagialliiHuA,
IICUXOCOLiaJbHUI 1 BOEHHMU KOMIIOHEHTH MalOTh
pi3Hy Bary Ta NOTeHLilOTh OAUH OAHOTIO. Y 1iil KoHi-
rypauii MmexaHisMu GxE-B3aemoniit HaOyBalOTh KITIOUO-
BOro 3HA4YeHHS IJIs1 (opMyBaHHS iHIMBIAyaJlbHUX
TPAEKTOPi peaKTUBHOCTI, a pafdialliliHa cKJlagoBa B O6a-

Background. Forty years after the Chornobyl disas-
ter, the problem of preserving the health of children
living in radioactively contaminated territories
remains unresolved, and the remote medical and
biological effects observed in these populations
cannot be explained solely by chronic low-dose
radiation exposure.

Objective. To outline a contemporary multifactori-
al model of the formation of medical and biological
effects in children from radioactively contaminated
territories, taking into account radiation-related,
psychosocial, war-related and genetic factors.
Materials and methods. An analytical review of
publications by the authors and their collaborators
published in 2008—2025 was carried out.

Results. In the remote post-accident period, the
leading source of children’s exposure remains '¥'Cs
incorporation, and accumulated evidence indicates
persistent functional changes in the respiratory,
immune, haematological and psychoemotional sys-
tems associated with chronic low-dose radiation
exposure. Their development is linked to oxidative
stress, neuroendocrine and immune dysregulation,
whereas individual variability in reactivity is largely
determined by polymorphisms in genes of regulato-
ry, antioxidant and neurotransmitter systems. At the
present stage, the medical and biological effects in
these children are determined not by isolated factors
alone, but by the configuration of a combined stress
burden in which radiation-related, psychosocial and
war-related components carry different weights and
potentiate one another. Within this configuration,
GxE interaction mechanisms acquire key impor-
tance in shaping individual trajectories of reactivity,

National Academy of Medical Sciences of Ukraine 4 Sl «National Research Center fof Radiation Medicine, Hematology and Oncology»

raTo(akKTOPHUX MOJIENSIX HE MAa€ CAMOCTIHOT MOSICHIO-
BaJIbHOI CHWJIM 1IOAO Bapia®eJbHOCTi MOKA3HUKIB 310-
poB’s.

BucnoBku. [ToegHaHHS pagialliiiHUX, ICUXOCOLiaTbHUX
i BOEHHHUX CTPECOpiB Yy CydacHUX yMoBax (popMye HOBY
CTPYKTYpPY I€TepPMiHAHT 3A0POB’s AiTeil i3 pagioaKTUB-
HO 3a0pyIHEHUX TEPUTOPIid, 1110 OOIPYHTOBYE MEepeTIsi
TpaIULiHUX pamiallifHO-LEHTPUYHUX TTiAXOIIB i Te-
pexii Ao iHTerpoBaHUX OaraToakTOPHUX MoJeei
OLIIHKM PU3UKY, MOHITOPUHTY Ta MIPOTrHO3YBaHHSI.

while the radiation component in multifactorial
models has no independent explanatory power with
regard to variability in health indicators.
Conclusions. In current conditions, the combina-
tion of radiation-related, psychosocial and war-
related stressors forms a new structure of determi-
nants of health in children from radioactively con-
taminated territories, which justifies reconsidera-
tion of traditional radiation-centred approaches
and a transition to integrated multifactorial models
of risk assessment, monitoring and prediction.
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HaujonanbHa akapemis MeguyHnx Hayk Ykpaihu 4 1Y «HauioHanbHuii HayKOBUIA LIEHTP pafiauiiHoi MeaULMHU, reMaToJIorii Ta OHKONOriT»

CTPECOPHM BIITHU TA TTOJIMOP®I3M 5-HTTLPR SK
MOJIUP®IKATOP OCOBUCTICHOI TPUBOXKHOCTI VY AITEM 13
PAJIIOAKTUBHO 3ABPYJIHEHUX TEPUTOPIN Y BUUIAJIEHU
NICJIATYOPHOBUILCHLKU TTEPION

Bnosenko B. 0., ITo3num B. A., Koinakos 1. €., I'yprasuosa M. B., Uymak A. A.

Lepaucasna ycmanosa «HayionanvHuil Haykosuii uenmp paoiayitiHoi MeouyuHu, eemamonoeii ma
onkonoeii Hauionanvroi akademii meduunux nayx Yxpainu», Kuie, Yxpaina

WAR-RELATED STRESSORS AND THE 5-HTTLPR POLYMOR-
PHISM AS MODIFIERS OF TRAIT ANXIETY IN CHILDREN FROM
RADIOACTIVELY CONTAMINATED TERRITORIES IN THE
REMOTE POST-CHORNOBYL PERIOD

Vdovenko V. Yu., Poznysh V. A., Kolpakov I. Ye., Hurtavtsova M. V., Chumak A. A.

State Institution «National Research Centre for Radiation Medicine, Haematology and Oncology of the
National Academy of Medical Sciences of Ukraine», Kyiv, Ukraine

AxTyansHicTh. Uepes 40 pokiB micast YopHOOMIBCHKOT
KaracTpodu oLiHKa CTaHy 3A0POB’S AiTei, sIKi MPOXKU-
BalOTh Ha palioaKTUBHO 3a0pyAHEHUX TEPUTOPIsIX, MaE
BpaxoBYyBaTH He JIMIIIE BijaleHi HaCTiAK1 XPOHIYHOTO
panmiamiifHOro BIJIMBY, a W HOBI MOTYXHi MNCHUXO-
coliajbHi BUKJIMKA BOEHHOTIO 4acy, 31aTHi MOAMDiKy-
BaTU MCUXOEMOLIMHMI CTaH i MPOSIBU iHAUBIAyalbHOI
BPa3JIUBOCTI.

Meta. OuiHUTH, K BOEHHI CTPECOPHU Ta MoJiMOpdi3zM
5-HTTLPR rena tpancnoprepa ceporoHiny (SLC6A4)
BILUIMBAalOTh Ha pPiBeHb OCOOMCTICHOI TPMBOXHOCTI Yy
JiTel MKIJIbHOTO BiKY, 30KpeMa y miTei, siKi MpoxXKuBa-
I0Th Ha pagioaKTUBHO 3a0pPYAHEHUX TEPUTOPISIX Y
BingasieHUi MicaI4Y0PHOOMIBCHKIUIA TTepio.
Marepianau Ta metoau. IIpoBeaeHO Kpoc-cexliliHe
KJIiHiKO-TICUXOJIOriYHe HOocHimKeHHsT 231 OUTUHU
BikoM 10—17 poKiB i3 TpbOX perioHiB YKpaiHH, IOCT-
paxIalux Bil BOEHHMX [ilf; YaCTMHA YYaCHMKIB MO-
CTiAHO MpOXMBaJa Ha pagioaKTUBHO 3a0pyJHEHUX Te-
putopisx. Ilporpama obOcCTexXeHHSI BKJIIoYana aHKeTy-
BaHHS 11010 CTPYKTYPHUX BOEHHUX CTPECOPIB i YacTo-
TU MOBITPSIHMX TPUBOI, OLIIHKY OCOOMCTICHOI TPUBOX-
Hocti 3a STAI Ta renorumryBanasg 5S-HTTLPR meTomom
anenb-crenudivHoi IJIP; cratucTuyHmMit aHai3 BUKO-
HYBQJIM 3 BUKOPUCTAHHSIM PErpeciiiHuX MoAeseil mis
oliHKY acouiariit Ta GXE-B3aeMo/iii.

Pesynsrarn. [liTu, gKi 3a3HaNu iHTEHCUBHUX BOEHHUX
CcTpecopiB abo peryaspHo mepedyBaJu MiJ BIUIMBOM
MOBITPSTHUX TPUBOT, MaJy AOCTOBIPHO BUIIUAI PiBEHb
0COOMCTICHOI TPUBOXKXHOCTI. HaliCMABHIIIUM DpeauK-
TOPOM BHUCOKOI TPUBOXHOCTI BUSIBUBCSI BUpPaKEHUM

Background. Forty years after the Chornobyl disas-
ter, assessment of the health status of children liv-
ing in radioactively contaminated territories should
take into account not only the remote effects of
chronic radiation exposure, but also new powerful
psychosocial challenges of wartime that may mod-
ify psychoemotional status and manifestations of
individual vulnerability.

Objective. To assess how war-related stressors and
the 5-HTTLPR polymorphism of the serotonin
transporter gene (SLC6A4) influence the level of
trait anxiety in school-aged children, particularly
in those living in radioactively contaminated terri-
tories in the remote post-Chornobyl period.
Materials and methods. A cross-sectional clinical
and psychological study was conducted in 231 chil-
dren aged 10—17 years from three regions of
Ukraine affected by military hostilities; some par-
ticipants were permanent residents of radioactively
contaminated territories. The assessment pro-
gramme included a questionnaire on structural
war-related stressors and the frequency of air-raid
alarms, evaluation of trait anxiety using the STAI,
and 5-HTTLPR genotyping by allele-specific
PCR; statistical analysis was performed using
regression models to assess associations and GxE
interactions.

Results. Children exposed to intense war-related
stressors or regularly affected by air-raid alarms had
significantly higher levels of trait anxiety. The
strongest predictor of high anxiety was a pronounc-
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piBeHb pearyBaHHsI Ha MoBiTpsiHi TpuBoru (OR = 31;
p <0,001). BonHoYyac mpoXKMBaHHS y 30Hi paaialiiiHO-
ro KOHTPOJIIO HE MaJIo He3aJIeXKHOTO BIUIMBY Ha PiBEHb
TpuBOxXHOCTI (p = 0,48), 110 CBIZYUTH MPO AOMiHY-
BaHHSI aKTyaJlbHUX BOEHHMX CTPECOpPIB Yy CTPYKTYpi
TICUXOEMOIIIAHOTO pU3NKY. BCTaHOBIIEHO TaKOX 3Ha-
gymry GxE-B3aeMomito: y HOCIiB KOpOTKOTo S-ajens
5-HTTLPR BmuB cyKyInHOro cTpecy Ha piBeHb TpU-
BOXHOCTi OyB Maiixe BABiYi CUJIbHIILIKMM, HiX Yy JiTeil 3
reHoturnioM L/L (p < 0,001), 1110 BKa3ye Ha TeHETUYHO
MOJYJIbOBaHY BPa3/JUBICTh A0 XPOHIUHOIO CTPECOBOIO
HaBaHTa>KEeHHSI.

BucHoBku. VY BigmaneHuii Micass4OpHOOMILCHKUM Tie-
pioa MCUXOEeMOLIiAHKI CTaH IiTe i3 pagioaKTUBHO 3a0-
PYIHEHUX TEPUTOPilt (OPMYETHCI HE JIMIIE ITiJl BITJIN-
BOM TpaAWLIMHO BpaXOBYBaHUX padialliiHUX YMHHM-
KiB, a 1 g Ji€x0 MOTY>KHUX BOEHHUX CTPECOpiB, e(PeKT
SKUX MOIM(MIKYETbCSI T€HETUYHOIO Bpa3MBICTIO; 1I€
OOI'PYHTOBYE HEOOXiAHICTh iHTerpalii MCUXocoLialb-
HUX i MOJEKYISIPHO-TEHETUYHUX MapKepiB Yy CUCTEMY
MOHITOPUHTY Ta MTPOMiTaKTUKA TPUBOKHUX PO3NAIIB Y
JUTSYUX HiCATYOPHOOMIBCHKMX KOHTUHI€HTAX.

ed level of response to air-raid alarms (OR = 31;
p <0.001). At the same time, residence in a radia-
tion-control zone had no independent effect on
anxiety level (p = 0.48), indicating the predomi-
nance of current war-related stressors in the struc-
ture of psychoemotional risk. A significant GxE
interaction was also established: in carriers of the
short S allele of 5-HTTLPR, the effect of cumula-
tive stress on anxiety level was almost twice as
strong as in children with the L/L genotype (p <
0.001), indicating genetically mediated vulnerabil-
ity to chronic stress burden.

Conclusions. In the remote post-Chornobyl period,
the psychoemotional status of children from
radioactively contaminated territories is shaped not
only by traditionally considered radiation-related
factors, but also by powerful war-related stressors,
the effects of which are modified by genetic vulner-
ability; this justifies the integration of psychosocial
and molecular genetic markers into the system of
monitoring and prevention of anxiety disorders in
paediatric post-Chornobyl cohorts.
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HaujonanbHa akapemis MeguyHnx Hayk Ykpaihu 4 1Y «HauioHanbHuii HayKOBUIA LIEHTP pafiauiiHoi MeaULMHU, reMaToJIorii Ta OHKONOriT»

IICUXOJIOTTYHU CTPEC Y OITEN 13 PATIIOAKTUBHO
3ABPYIHEHUX TEPUTOPIN YV BUIJIAJEHUI ITICJIA-
YOPHOBWJIbBCBKNM ITEPIOI: KBAPTUJIBHA CTPATU®IKAIIIA
PSM-25 TA IIIJIOTHA OLITHKA POJII ITIOJIMOP®I3MY SOD2

Bnosenko B. 10.!, Cymko B. O.!, Anonpienko O. B.2, Koimakos I. €.!

"lepucasna ycmanosa «HauyionanvHuil Haykosuil uenmp paoiayiitHoi meouyuHu, eemamonoeii ma
onkonoeii Hauionanvroi akademii meduunux nayx Yxpainu», Kuie, Yxpaina
2[lenmp meduko-ncuxonoeiunoi, couiarvHo-peadirimayiinoi donomoeu HICJ/I «Oxmamoum» MO3

Ykpainu, Kuie, Yxkpaina

PSYCHOLOGICAL STRESS IN CHILDREN FROM RADIOACTIVELY
CONTAMINATED TERRITORIES IN THE REMOTE POST-
CHORNOBYL PERIOD: QUARTILE STRATIFICATION OF PSM-25
AND A PILOT ASSESSMENT OF THE ROLE OF THE SOD2

POLYMORPHISM

Vdovenko V. Yu.!, Sushko V. O.!, Anopriienko O. V.2, Kolpakov I. Ye.!

!State Institution «National Research Centre for Radiation Medicine, Haematology and Oncology of the
National Academy of Medical Sciences of Ukraine», Kyiv, Ukraine

“Centre for Medical, Psychological and Social Rehabilitation, National Children’s Specialised Hospital
«Okhmatdyt» of the Ministry of Health of Ukraine, Kyiv, Ukraine

AkTyamsHicTh. Yepes 40 pokiB micig YopHOOMIBCHKOL
KaracTpodu TICUXOEeMOIIIMHUI CTaH IiTel, IKi TPOXKM-
BalOTh Ha paJioaKTUBHO 3a0pyIHEHUX TEPUTOPIisX,
(opMy€eThCH TTi1 BILIMBOM HE JIMIIE XPOHIYHOTO paioe-
KOJIOTIYHOTO HAaBaHTaXXEHHSI, a 1 MOTYKHUX BOEHHUX
CTpecopiB, 110 3YMOBJIIOE TMOTPeOy B TOIIYKY HOBMX
migxoniB go cTpaTudikaiii iHAWBiIAyadbHOI Bpas3iu-
BOCTI.

Meta. OLiHUTHY piBeHb IICUXOJOTIYHOTO CTPECY y AiTeH,
SIKi 3a3Ha/IY BIUIMBY BiliHU Ta ITPOXUBAIOTh, 30KpeMa, Ha
pagioakKTUBHO 3a0pYyIHEHUX TEPUTOPISIX V BiamaneHUi
MiCATYOPHOOUIBCHKUI TMepioa, a TaKOX BU3HAYUTU
MOXJIMBI acowialii 3 momimopdizmom SOD2 (Vall6Ala,
rs4880) i3 BUKOpPMUCTaHHSM KBapTWILHOI cTpaTudikailii
mkaa PSM-25.

Marepianu Ta MeToau. Y Kpoc-ceKlliliHe KIiHiKO-TICu-
XOJIOTIYHE JOCHIMKEHHS BKJIIOYEHO 42 NUTUHU BiKOM
10—17 poxiB, fKi TpoOXMBaJIM B peTioHAX i3 Pi3HUM
piBHEM palialliifHOTO HaBaHTaXKEHHS Ta 3a3HaJIN BILJIU-
BY BOEHHUX MOMiii; TCMXOEMOILIIHHUI CTaH OLliHIOBAJIN
3a mkanaow PSM-25, piBeHb cTpecy cTpaTudiKyBaiu
KBapTUWJIIBHUM METOAOM, TeHOTUITyBaHHS 1rs4880 reHa
SOD2 sukonyBanu merogoM PCR-RFLP, cratuctuu-
HUI aHaJTi3 MIPOBOAUIU 3 BUKOPUCTAHHSIM HelapaMeT-
PUYHUMX KPUTEPiiB i JIOTICTUYHMUX perpeciiHuX Moje-
JIeiA.

Background. Forty years after the Chornobyl disas-
ter, the psychoemotional status of children living in
radioactively contaminated territories is shaped not
only by chronic radioecological burden, but also by
powerful war-related stressors, which necessitates
the search for new approaches to stratifying indi-
vidual vulnerability.

Objective. To assess the level of psychological stress
in children exposed to war and living, in particular,
in radioactively contaminated territories in the
remote post-Chornobyl period, and to determine
possible associations with the SOD2 polymorphism
(Vall6Ala, rs4880) using quartile stratification of
the PSM-25 scale.

Materials and methods. A cross-sectional clinical
and psychological study included 42 children aged
10—17 years who lived in regions with different lev-
els of radiation burden and had been exposed to
war-related events; psychoemotional status was
assessed using the PSM-25 scale, stress level was
stratified by the quartile method, genotyping of
rs4880 in the SODZ2 gene was performed using
PCR-RFLP, and statistical analysis was carried out
using non-parametric tests and logistic regression
models.
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Pe3yasratu. PiBeHb MCHXOJOTiYHOTO CcTpecy y BUOipIIi
BapitoBaB Bin 29 no 182 6anis 3a PSM-25, cepenHe 3Ha-
yeHHs craHoBwio 96,7 £ 37,7 Gana, meniana — 102,5
Oama, 1o BigoOpaxkano BUpaXKeHy TIeTepOTreHHIiCThb
iHmUBiAyaabHUX peakiliii. [ToHan 4BepTh AiTel Mayiu
MOKAa3HUKMU, SIKi MepeBUILYBaJIM YMOBHI KJIiHi4Hi MOPO-
T, a KBapTUJIbHA cTpaTudiKallis JO3BOJIMIIa BUOKpE-
MUTH TPU KIiHIYHO peJieBaHTHI IiArpynu: YMOBHO
Hu3bKuit (< 67,3 6ana), npomixuuii (67,4—122,7 6ana)
Ta YMOBHO BuUcCOKuUil (> 122,8 Gana) piBHi cTpecy. Ho
rpynu 3 HaAaWBUILMM piBHEM cTpecy yBiuuim 11 miteid
(26,2 %) i3 cepenHiM nokasHuKoMm 142,7 = 19,4 Gana,
1110 BKA3y€ Ha HasIBHiCTb MiATpynu 3 BUPaKE€HUM AUCT-
pecoM. CTaTUCTUUHO 3HAUYIIY acolliallilo BCTAHOBJIEHO
MIX CTATTIO Ta PiBHEM CTpecy: JiBUaTa Majad BUILI MO-
Ka3HUKM, HixX xjonui (p = 0,041), a 6iHapHa JIOTiCcTUY-
Ha MOJEb MiATBEpAWIA 3aXUCHUN e(heKT 4YOJ0BiUOi
ctaTi mwomo Bucokoro piBHS ctpecy (OR = 0,05; 95 %
CI: 0,01-0,89). IlpoxuBaHHsI Ha pamgi0OaKTUBHO 3a0-
PYAHEHUX TEPUTOPiSIX HE CYNPOBOMXKYBAJIOCS HT0C-
TOBIipHMMM BiIMiHHOCTSIMM 3a HerapaMeTpUYHUMU
TeCTaMM, OIHAK Yy perpeciiiHiii Moaesi BUSIBICHO TEH-
JIEHI1Ii10 10 IMiABUILEHOIO PU3MKY BUCOKOTO CTpecCy B LIiit
rpyni (OR = 21,34; 95 % CI: 0,84—539,34; p = 0,063),
1o Moxe BimoOpaxkatu (pOHOBUIL e(heKT XPOHIYHOTO
COLII0EKOJOriYHOrO  HaBaHTaXkeHHs. I[eHeTUYHUN
aHajli3 He IMoKa3aB JOCTOBIpHUX MIiXIPyHOBUX
BiZIMiHHOCTE#1 3a ¥’-KpUTepieM, IpoTe i GiHapHa, i Mmo-
psIIKOBA JIOTICTUYHA PErpeciss MpoJeMOHCTPYBAIU Y3-
TrOIXKEeHY TEHEHILIil0 10 MPOTeKTUBHOI poJi Ala-anens
rs4880: Hocii Val/Ala Ta Ala/Ala Maau HUXIY
MNMOBIpHICTh (DOPMYBAHHSI BMCOKOTO pPiBHSI CTpecy
MopiBHAHO 3 pedepeHTHOIO Tpymoto Val/Val. Cy-
KyIHICTh IIMX NaHWX A€ IACTAaBU PO3IVISIAaTH KBap-
TUAbHY cTpatudikamito PSM-25 gk amanTtuBHUM
iHCTPYMEHT BHYTPIlIHBOI KJIiHIYHOI TMIIOJOTi3allii
CTpecy B AWTSYil MOMyJslii 3a BiACYTHOCTI BajligoBa-
HUX HOpPMaTUBIiB, a moaiMopdizm SOD2 — sK 1nepcriek-
TUBHUM TeHeTUYHWH MoaudikaTop iHIMBIIyaJIbHOIL
CTpec-peakKTUBHOCTI.

BucHoBku. VY BigmaneHuU#l MicasI40pHOOUIBCHKUIA
nepioa MCUXOJIONIYHUIA cTpec y HiTel i3 pagioaKTUBHO
3a0pyIHEHUX TEPUTOPIk JOUUILHO PO3IJSAAaTU SIK pe-
3yJIbTaT HaKJaJaHHsI BOEHHUX i COLII0€KOJOTiYHMX YMH-
HUKiB, a KBapTWIbHY cTpaTudikamito PSM-25 — gk
MPaKTUIHUI IHCTPYMEHT BHOKPEMJICHHS TPYN IiIBU-
1IEHOI Bpa3/MBOCTI; IMiJIOTHI AaHi 1100 MPOTEKTUBHOI
poni Ala-anenss SOD2 oOrpyHTOBYIOTH MOAANbIIIE BUB-
YeHHS MOJIEKYJISIPHO-TEHETUYHUX MapKepiB y cUCTeMi
NiCAI4YOPHOOMIBCHKOTO TCUXOEMOLIIMHOI0 MOHITO-
PUHTY JiTei.

Results. The level of psychological stress in the sam-
ple ranged from 29 to 182 points on the PSM-25
scale, with a mean of 96.7 & 37.7 points and a medi-
an of 102.5 points, reflecting pronounced hetero-
geneity of individual responses. More than a quarter
of children had scores exceeding conditional clini-
cal thresholds, and quartile stratification made it
possible to distinguish three clinically relevant sub-
groups: conditionally low (< 67.3 points), interme-
diate (67.4—122.7 points), and conditionally high
(> 122.8 points) stress levels. The group with the
highest stress level included 11 children (26.2%)
with a mean score of 142.7 + 19.4 points, indicating
the presence of a subgroup with pronounced dis-
tress. A statistically significant association was
established between sex and stress level: girls had
higher scores than boys (p = 0.041), and the binary
logistic model confirmed a protective effect of male
sex against a high level of stress (OR = 0.05; 95%
CI: 0.01-0.89). Residence in radioactively con-
taminated territories was not associated with signif-
icant differences in non-parametric tests; however,
the regression model revealed a tendency towards
an increased risk of high stress in this group (OR =
21.34; 95% CI: 0.84—539.34; p = 0.063), which
may reflect a background effect of chronic socioe-
cological burden. Genetic analysis did not show
significant between-group differences by the x’
test; however, both binary and ordinal logistic
regression demonstrated a consistent tendency
towards a protective role of the Ala allele of rs4880:
carriers of the Val/Ala and Ala/Ala genotypes had a
lower probability of developing a high level of stress
compared with the reference Val/Val group. Taken
together, these findings support consideration of
quartile stratification of the PSM-25 as an adaptive
tool for the internal clinical typology of stress in the
paediatric population in the absence of validated
norms, and the SOD2 polymorphism as a promis-
ing genetic modifier of individual stress reactivity.
Conclusions. In the remote post-Chornobyl period,
psychological stress in children from radioactively
contaminated territories should be regarded as the
result of the combined influence of war-related and
socioecological factors, while quartile stratification
of the PSM-25 may serve as a practical tool for
identifying groups of increased vulnerability; pilot
data on the protective role of the Ala allele of
SOD?2 justify further study of molecular genetic
markers within the system of post-Chornobyl psy-
choemotional monitoring of children.
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BPOJ2KEHI BAIN PO3BUTKY (2000—-2019) TA YHOPHOBMNJIbCbKA

KATACTPO®A

Beprenenpkuii B., €s1ymok JI. Ta IIporpama OMHI-mepexi

Pisnerncokuii obaachuil KaiHiuHuil AIKY8aNbHO-0iaeHocmuuHuil yeump, Piene, Yikpaina

CHORNOBYL-RELATED DEVELOPMENTAL ANOMALIES

(2000-2019)

Wertelecki W., Yevtushok L. and OMNI-Net Program

Rivne Provincial Medical Diagnostic Center, Rivne, Ukraine

AKTyanpHicTh. Pesynsratu 20-piuHOro moIyJisiiiitHoro
HaIISIoy 3a 4acTOTOIO BPOIXKEHUX Baj po3BUTKY (BBP)
Ta MOHITOPUHTY IIpeHATaJIbHOTO BILIMBY i0HI3yIOUOTO
onpoMiHeHHs y PiBHEHCHKill 001aCTi MpOAEeMOHCTPY-
BaJI MIMOBIpHUI TIPUYNHHO-HACTITKOBUI 3B’ I30K.
Meta. OLiHUTH TepaTOreHHUI PU3UK BILUIMBY iHKOp-
MOPOBAaHUX PAdiOHYKIIiAIB 111 HAaceJeHHs 3a0pyaHe-
HUX BHACHigoK YopHOOUIBbCHKOI KaTacTpodu pailoHiB
PiBHeHCBKOI 061aCTi.

Metomu. BumiproBaHHs iHkopriopoBaHoro Cs-137 ce-
pel BariTHUX XiHOK Ta MOMYJSILiMHUI MOHITOPUHI
BBP 3gilicHIOBaiuMCh 3a MiXKHApOOAHMUMM CTaHOapTa-
MU, B TOMY 4mciIi, €BpoIeiicbkoi Mepexki Momy-
nauirinux peectpiB BBP (EUROCAT). bynyuu uneHa-
mu CHiJIbHOI iHILIaTUBU 3 MUTaHb poO3JIaaiB (eTaib-
Horo ankoronbHOro crekrpy (CIFASD) Hamionanb-
HOTO IHCTUTYTY 3JIOBXMBAHHS aJIKOToJeM Ta ajKo-
roaizmy (NAAA), Ipy MOHITOPUHTY TepaTOreHe3y aj-
KoroJsieM OyJIo JOTPMMaHO TUX CAMUX CTaHIAPTiB.
Pe3ynbratu. AHaIi3 JaHUX MIATBEPIXYE i MOMIMOJI0E
OTpUMaHi paHille pe3yJbTaThu AOCHiIXeHb, SKi
BHUCBITJIeHi y moHan 50 HayKOBUX CTATTSIX, OIMyOJIiKO-
BaHUX B HaLiOHAJbHUX i MiKHAPOAHUX KypHaiax. ¥
PiBHeHCBKiI 00J1acTi BHYTPILIHbOYTPOOHUI BILIUB
IHKOPIIOPOBAHMX PAMiOHYKJIiIiB CTATUCTUYHO 3HAUYy-
1€ BUIIMA B TOJICBKMX palioHaX, HiX 3a MexXaMu
IToniccsa. Haiibinbin yacTUMM MOPYLIEHHSIMU PO3BUT-
Ky Oyiu BBP ueHTpanbHOI HEpBOBOI CUCTEMHU Ta
paHHiX cTaliil pO3BUTKY LLTYHKOBO-KHUIIIKOBOIO TPaK-
Ty. 3HMXXEHHS i3 4acoM piBHiB iHKOPIOPOBAHUX
pamioHyKJIiIiB cepell BariTHUX BimOyBajocsl omgHovac-
HO 3i 3MeHIueHHsIM yacToTi BBP, 1110 criocTepiraiocs
JIMIIE B NOJiChbKUX paiioHax. [Ipuyomy 3HUXKEHHS LUX
noka3HuKkiB BIpoaoBx 2010—2019 pokiB y3romkyeThb-
cs 3 30-piyHMM TepioJoM HaIiBpO3Maay paaioHyKIIi-
niB Cs-137 ta Sr-90, mo norpanuin BHacIimokK Yop-
HOOMIbCHKOI aBapii. [IpoTe BiICOTOK BariTHUX >KiHOK 3
piBHsIMU iHKOpIiopoBaHoro Cs-137, 1110 epeBUILYIOTh
100 Bk/KT, € 3HAYHNM i CTAHOBUTH TePAaTOIrC€HHUI, MY-

Relevance. An ongoing surveillance since 2000 in
Rivne province of in-utero exposures to ionizing
radiation and a population-based surveillance of
prevalence of developmental anomalies demonstrat-
ed a likely cause-effect association. This observation
calls for further investigations, public health poli-
cies, and implementations to reduce in-utero expo-
sures, prevalence, and impact of developmental
anomalies in Ukraine.

Goals. Determine whether Chornobyl radionuclides
had and continue to represent teratogenic risk to
exposed populations.

Methods. Measurement of whole-body counts of
Cs-137 incorporated by pregnant women and popu-
lation-based surveillance of developmental anom-
alies relying on international methods implemented
as a member of the consortia belonging to the Euro-
pean network of population-based registries for the
epidemiological surveillance of congenital anom-
alies (EUROCAT). As members of the Collaborative
Initiative on Fetal Alcohol Spectrum Disorders
(CIFASD) of the National Institute on Alcohol
Abuse and Alcoholism (NAAA), the monitoring of
alcohol teratogenesis adhered to the same standards.
Results. The reported results confirm and expand
those of 50 scientific reports published by interna-
tional journals. In the Polissia region of Rivne, in-
utero exposures to ionizing radiation from cell-
bound radionuclides are statistically significantly
higher than in not Polissia. Prevalent developmental
disruptions were those the central nervous system
and early stages of development of the gastro-enteric
tube. A temporal decrement of the prevalence of
high in-utero exposures was concurrent with a decre-
ment of prevalence of developmental disruptions
observed only in Polissia. The decrement evident
during the 2010—2019 decade, is concordant with
the 30-year half-life of Chornobyl-released Cs-137
and Sr-90 radionuclides. Nonetheless, the percent-
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TareHHUI Ta OHKOTeHHUH pusuk. Ilpudyomy mnpu
BUMIipIOBaHHiI HaKonu4eHHs B TiJli Cs-137 He BpaxoBy-
BaBcs Sr-90 Ta iHIII iHKOPIIOpOBaHI PamiOHYKJIIIH.
OTpuMaHi pe3yJibTaTh TaKOX 3BEPTalOTh yBary Ha He-
OOXiTHICTh OILIIHKM MOXKJIMBOTO BIUIMBY JI>XK€pEJ iOHi-
3yI04OT0 BUIIPOMiHIOBAHHS, MOB’SI3aHUX 3 aTOMHUMU
eJIEKTPOCTAHLIISIMU.

BucHoBku. XapakTep BIUIMBY iOHi3ylOUOTO OIPOMi-
HEHHs B IOJIICBKMX pailoHax BKa3yBaB Ha WMOBipHUIA
3B’130K 3 BBP, ToJi SIK BIUIMB aJIKOTOJII0 1Or0 HE Mpo-
JeMOHCTpyBaB. TepaToreHHi OU3PYILii, CIIPUYMHEHI
i0HI3yI04OI0 panialiero, Oyau HaiOiIbII BUPaXKeHUMU
MiI Yac pO3BUTKY LIEHTPaJIbHOI HEPBOBOBOI CHUCTEMU
(kpaHiopaximm3uc, po3IIiinHa XpebTa — spina bifida,
MikpodTanbMmis). 3apeecTpoBaHa ITONYJISIIiiiHA YacTo-
Ta spina bifida € HaiiBuiow B €Bporni. Hackinbku 11i
CITIOCTEPEXXEHHS BiToOpaKatoTh CUHEPTIMHUIA TepaTo-
TeHHUI BIUIMB iOHi3yIOYOl pajiallil Ta ajJKOTrojaio Iie
HaJIeXXUThb MiaTBepAUTU. loHi3yl0Ua paaiallisl BIUIMBA€E
Ha PO3BUTOK BCiX CUCTEM opraHi3my. JlocimKyBaaucs
15 aHoMaiit po3BUTKY, JiarHOCTOBAHI 10 JOCSATHEHHS
JUTUHOIO OJHOPIiYHOro BiKy. IToganblii HOCTiIKEeHHS
BBP Ta nocriiiHoro BIUIMBY iOHi3yl004Oi paaiauil i
yac BHYTPILIHHOYTPOOHOIO PO3BUTKY AiTeil y PiBHeH-
cbkomy Ilojicci Ta moGAM3y aTOMHUX eJIEKTPOC-
TaHLi € HeoOXinHUMU. TakoX peKOMeHI0BaHi 3aX0-
IW i3 3amo0iraHHsl CIIOXKMBaHHSI 3a0pyJIHEHUX pa-
NIOHYKJIiTaMM MPOAYKTiB XapuyBaHHSI i BOIM BariTHU-
MU XiHKaMU Ta OiTbMU. BaxkJIMBUM € JOCTYII A0 Tpe-
BEHTHUBHOI Ta paHHbOI MEIMYHOI JOMOMOTH, a TAKOX
cTparteriii mepBUHHOI TIpodinakTuku BBP i 3amo-
OiraHHs1 pexkypeHTHuM Bumnagkam BBP. Kpim Toro,
HasiBHi 4acTOTU ne(heKTiB HEPBOBOI TPYOKHU, SIKi €
HaBUIIMMU B €BpoMi, MOXHA 3HAYHO 3HU3UTU LIS -
XOM BITPOBAIKEHHS e(DeKTUBHOI ITpOorpamMu 30arayeH-
Hs OopolllHa (POJiEBOI0 KUCIOTOM, SKa, A0 TMEBHOL
MipH, He MoTpedye 10AaTKOBOIO 3aKOHOJaBCTBA, X04Ua
3aKOHOJaBYi iHiLiaTUBU OyJM MOAaHi, aje X PO3TJsig
OyJI0 BigKIaaeHo.

age of pregnant women with incorporated levels of
Cs-137 exceeding 100 Bg/kg may represent terato-
genic, mutagenic, and cancerogenic risks. The Cs-137
recordings do not account for in-utero exposures to
Sr-90 of other radionuclides incorporated by preg-
nant women. Preliminary analyses also indicate the
possibility of additional sources of ionizing radiation
in-utero exposures related to local power plants to be
further investigated.

Conclusions. Exposures to ionizing radiation in
Polissia indicated a likely association with develop-
mental anomalies and those with alcohol did not.
Teratogenic disruptions of central nervous system
(craniorachischisis, spina bifida, microphthalmia)
were most evident. The population-based preva-
lence rates of spina bifida were the highest in
Europe. To what extend the observations represent
synergistic-ionizing radiation and alcohol terato-
genic impacts remain to be investigated. Radiogenic
disruptions impact all developing systems. Those
investigated were limited to 15 developmental
anomalies ascertained up to the age of one year.
Degrees of microcephaly vary and become more evi-
dent with child growth. Further investigations of
child development and microcephaly are indicated.
Likewise, ongoing exposures of gestations to ioniz-
ing radiation in Rivne Polissia and in proximities to
nuclear power plants are also indicated. Further-
more, strengthening of prevention of pregnant
women and children consumption of contaminated
nutrients, access to anticipatory and early health
care, and prevention of occurrence and recurrence
policies are indicated. The ongoing prevalence rates
of Neural Tube Defects, the highest in Europe, can
be significantly reduced by implementation of effec-
tive folic acid fortification programs and to some
degree can be partially achieved without legislative
support. Legislative initiatives were submitted and
their implementation was delayed.
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PE3YJIBbTATU JOBIOCTPOKOBOI'O MOHITOPUHI'Y
3AXBOPIOBAHOCTI HA 3JIOAKICHI HOBOYTBOPEHHA
B OCHOBHMUX I'PYITAX HACEJIEHHS YKPAIHU, IKE
IOCTPAXIAJIO BHACIIIOK YOPHOBMJIbCBKOI

KATACTPO®U
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RESULTS OF LONG-TERM MONITORING OF CANCER
INCIDENCE IN THE MAIN POPULATION GROUPS OF UKRAINE
AFFECTED BY THE CHORNOBYL DISASTER

Gudzenko N.A.', Prysyazhnyuk A.Ye.!, Fuzik M.M.!, Soumkina O.V.?, Babkina N.G.!, Khukhrianska O.M.!

!State Institution «National Research Centre for Radiation Medicine, Hematology and Oncology of the

National Academy of Medical Sciences of Ukraine», 53 Yuriia lllienka Str., Kyiv 04050, Ukraine
’Non-profit Institution «National Cancer Institute», 33/43 Zdanovska Julia Str., Kyiv 03022, Ukraine

Cepe)l BigmaneHnXx e@eKTiB ONmpOMiHEHHS
BHacJigok aBapii Ha YopHoOuabchkiih AEC
HaMOIBIT HEeTaTMBHI OUYiKyBaHHS OyJIM MOB’sI3aHi 3
MOJIMBYM HaJJTUMILIKOM 3JI0SIKiICHMX HOBOYTBOPEHb
(3H): neiikemiit, paky 1muronoaioHoi 3ano3u (PII3)
Ta iHIIMX CONIOTHUX IyXJIMH, MPO SIKUK 30Kpema
CBIIUMB MOMNEpeIHill JOCBiJ CIOCTEPEXXEHHS 3a OM-
POMIHEHUMH TTOMYJISILISIMM.

MeTorw poOOTH OYJIO y3aralbHUTU PE3YJIBTATH JECK-
PUIITMBHUX i aHAJTITUYHUX €MiAeMiOIOTiYHUX JOCITi/I-
XKeHb, ITpoBeleHNX Tmicisd Katactpodpu B HHLIPMI'O
HAMH VYkpainu, 1010 MOHITOPUHIY 3aXBOpIOBa-
HocTi Ha 3H B KpUTUMYHMX rpyIax HaceJeHHs YK-
paiHu.

Metomm. [IeCKpUNOTHBHI Ta €KOJIOTIYHI JOCTIIKEHHS
OHKOJIOTIYHUX e(@eKTiB y paMKax HallioHaJbHUX
MporpaM MpoBEAEHO B OCHOBHUX I'pyIiax HaceJIeHH:,
110 TOCTpaxaano BHacaigoK YopHOOMILCHKOT
aBapii: MelIKaHLiB HaiOuIbll 3a0pyIHEHUX paaio-
Hykiimamu Teputopiii Ykpainu (P3T) — 162 Ttuc.
oci6 y 2023 poui; yyacHMKIB JiKBigalil HaciaKiB
apapii 1986—1987 pp. yuacti (YJIHA) — 73,3 Tuc.
0ci0 y 2023 p.; eBaKylHOBaHUX i3 30HU BiMUy>KeHHS —
65,3 Tuc. ocib.

PesyasraTtu. BilicbKoBi Mofii CyTTEBO BIUIMHYJIU Ha
BEJMYMHY IOCTIIKYBaHUX KOTOPT, B TOMY YHUCJi Y
3B’3KY i3 IHTEHCUBHUMHM MIrpallifHUMU TIpolieca-

mong the long-term effects of radiation exposure

esulting from the Chornobyl disaster, the greatest
concerns were associated with a possible excess of
malignant neoplasms: leukemias, thyroid cancer, and
other solid tumors, as evidenced by previous experi-
ence in observing irradiated populations.
The aim of this study was to summarize the results of
descriptive and analytical epidemiological studies
conducted after the disaster at the National Research
Centre for Radiation Medicine, Hematology and
Oncology of the National Academy of Medical
Sciences of Ukraine, concerning the monitoring of
cancer incidence in critical population groups of
Ukraine.
Methods. Descriptive and ecological studies of onco-
logical effects within the framework of national pro-
grams were carried out in the main population groups
affected by the Chornobyl disaster: residents of the
most radionuclide-contaminated territories of Uk-
raine (RCT) — 162 thousand persons in 2023; cleanup
workers involved in the liquidation of the conse-
quences of the accident in 1986—1987 (liquidators) —
73.3 thousand persons in 2023; and evacuees from the
exclusion zone — 65.3 thousand persons.
Results. Military events have significantly affected the
size of the studied cohorts, including due to intensive
migration processes. The number of residents in the
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mu. YucenbHicTh Koroptu MemkaHiiB P3T 3meH-
munack Ha 11,2 %, YIHA Ha 41,1 %, eBakyiioBaHUX
Ha 23,3 %. 3axBopioBaHicTh Ha yci ¢hopmu 3H cra-
TUCTUYHO TOCTOBIPHO MepeBUlIyBajla CepeaHi IToKa3-
HMKHU B YKpaiHi Titbku B rpymi YJIHA 1986—1987 pp.
00ox cTareii. 3a BeChb IIEPioa CHOCTEPEKEHHS
(1994—2023 ppp) BoHa ckiana — SIR=106,7 (95 %
HAI: 105,0—108,4). Hait6inbma peanizauis PLLI3
Binmiuena B YJIHA SIR =452,8 % (95 % O1: 411,6—
493,9). IToka3HMKHU B €BaKyiHOBaHUX OYJIM HUKUYMMU —
SIR = 383,0 % (95 % Al: 344,9—421,8). HaliHyxuuii
piBeHb 3aXBOPIOBAHOCTI MaB Miclle cepel Melll-
kanuis P3T — SIR = 130,0 % (95 % AI: 119,4—
140,6). B cribHOMY 3 HallioHaIbBHUM iHCTUTYTOM pa-
Ky CIIA enimemiooriuHOMy TOCITIIKEHHI 3a qu3aii-
HOM BUIAOK-KOHTPOJIb BU3HAYEHO 10303aJIEXKHUIA
HaJIUIIKOBUM, pu3uMK BMHUKHeHHs PII3 B YJIHA
(ERR/Gy=0,40 (95 % AI: -0,05—1,48, p = 0,12).
B iHmomy choiibHOMY aHaJiTUMHOMY AOCJiIXKEHHI1
BCTaHOBJIEHO 3HAYE€HHSI HAJJIMILIKOBOTO BiTHOCHOTO
pU3UKY BUHUKHEHHS JeiikeMii B YJIHA, axkuii 3a
15 pokiB micnst onnpominenHs ckiaB 3,44/Gy (95 %
alI: 0,47-9,78, p < 0,01), a 3a 20 pokiB — 2,38/Gy
(95 % 11:0,49—5,87, p = 0,004). 3anexHicTh «103a-
edekT» Oya momidHOIO K 711 XPOHIYHOI JiMGOLIM-
tapHoi Jieiikemii (XJIJI), Tak i A BUIAAKiB Jiei-
Kemii, 00’emHanux B rpyny «He-XJLJI» (ERR/Gy =
2,21; 95 % Al: 0,05-7,61, p = 0,039). [TokazHuKU
3aXBOPIOBAHOCTI Ha pak MOJOYHOI 3ayo3u (PM3)
JMOCTOBIPHO TepPEeBUIIYBaIM HALliOHAJIbHI PiBHi Tijlb-
ku y kiHoK-YJIHA. B 1994—2023 pp. BenuunHa SIR
cknana 152,7 % (95 % 11: 138,1—167,4). Y menika-
Hok P3T 3axBoprooBaHicTh Ha PM3 BnpomoBx
2011-2023 pp. xapakTepu3yBajacb BUCOKUMU TEM-
naMu 3pOCTaHHS i gocsryia HalliOHAJbHOIO PiBHSI.
B Toii ke yac mo aBapii piBeHb 3aXBOPIOBAHOCTI Ha
PM3 Ha 1ux TepuTtopisgx OyB OTHUM 3 HAMHUXKYUX B
YKpaiHi.

BucnoBku. JlociimkeHHs1 B rpynax oci0, sIKi MocT-
paxnganyd BHacaigokK aBapii Ha YopHOOUIbCHKil
AEC, 10on1oMOXyTb, YTOUHUTH €(hEeKTU BILIUBY TPH-
Bajoro abo ¢ppakuiiHOro ONPOMiHEHHS Y MaJIUX YU
BUCOKMX J103aX Ha BEJIMYMHU PU3UKY JIeHKeMil Ta
inmux 3H peaizaliist SKUX MOXe 31iiCHUTUCS MTOB-
HOIO MipOI0 B HACTYITHi pPOKH.

RCT cohort decreased by 11.2 %, the number of lig-
uidators by 41.1 %, and the number of evacuees by
23.3 %. The incidence of all forms of cancer was sta-
tistically significant higher than the national average in
Ukraine only in the group of cleanup workers who
participated in the liquidation of the consequences of
the Chornobyl disaster in 1986—1987, in both sexes.
Over the entire observation period (1994—2023), it
amounted to SIR = 106.7 (95% CI: 105.0—108.4).
The highest incidence of thyroid cancer was observed
among the cleanup workers, SIR = 452.8% (95 % CI.:
411.6—493.9). The rates among evacuees were lower —
SIR = 383.0 % (95 % CI: 344.9—421.8). The lowest
incidence was recorded among residents of radionu-
clide-contaminated territories — SIR = 130.0 % (95 %
CI: 119.4—140.6). In a joint epidemiological case—
control study conducted with the National Cancer
Institute of the United States, a dose-dependent ex-
cess risk of thyroid cancer among the cleanup workers
was identified (ERR/Gy = 0.40; 95 % CI: -0.05—1.48;
p=0.12). In another joint analytical study, the value of
the excess relative risk of leukemia among cleanup
workers involved in the liquidation of the consequen-
ces of the Chornobyl disaster was estimated. Fifteen
years after exposure it was 3.44/Gy (95 % CI: 0.47—
9.78, p < 0.01), and after 20 years — 2.38/Gy (95 %
CI: 0.49-5.87, p = 0.004). The dose—response rela-
tionship was similar both for Chronic lymphocytic
leukemia and for leukemia cases combined into the
group of «non-CLL». The incidence rates of breast
cancer significantly exceeded national levels only
among female cleanup workers. In 1994—2023, the
SIR value was 152.7 % (95 % CI: 138.1-167.4).
Among women residing in radionuclide-contaminated
territories, the incidence of breast cancer during
2011—2023 was characterized by high growth rates and
reached the national level. At the same time, prior to
the accident, the incidence of breast cancer in these
territories had been among the lowest in Ukraine.
Conclusions. Studies in groups of individuals affected
by the Chornobyl disaster will help to clarify the
effects of prolonged or fractionated radiation exposure
at different doses on the risk estimates for leukemia
and other malignant neoplasms, the full manifestation
of which may occur in the coming years.
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IICUXOBIXEBIOPAJIBHI ITPO®LJII PEAT'YBAHHA HA BO€HHI
CTPECOPHU TA PIBEHb IHKOPITOPAIIII ITE3IIO-137 Y JITEN, SKI
ITOCTIMHO ITPOKMNBAIOTH HA PAIIOAKTUBHO 3ABPYIHEHUX

TEPUTOPIAX
I'ypraBuoa M. B., Banosenko B. 1O.

Lepaucasna ycmanosa «HayionanvHuil Haykosuii uenmp paoiayitiHoi MeouyuHu, eemamonoeii ma
onkonoeii Hauionanvroi akademii meduunux nayx Yxpainu», Kuie, Yxpaina

PSYCHOBEHAVIOURAL RESPONSE PROFILES TO WAR-RELATED
STRESSORS AND LEVEL OF CAESIUM-137 INCORPORATION IN
CHILDREN PERMANENTLY RESIDING IN RADIOACTIVELY CONT-

AMINATED TERRITORIES
Hurtavtsova M. V., Vdovenko V. Yu.

State Institution «National Research Centre for Radiation Medicine, Haematology and Oncology of the
National Academy of Medical Sciences of Ukraine», Kyiv, Ukraine

AkTyanbHicTh. [TOBiTpSIHI TpUBOIM B YMOBax BiliHU €
MOBTOPIOBAHUM TOCTPUM CTPECOPOM i AAIOTb 3MOTY
onucaTu TUIIOBI CTUJIi pearyBaHHSI JiTEi Ha 3arpoay.
BomHouac paiag AguTS4Yoro HaceleHHsS YKpaiHu
30epiraeTbcsl aKTyaJdbHICTh MPOOJEMM iHKOpPIIOpallil
pamiolie3ito, 110 3HAYHOI0 MipOl0 3aJIeKUTh Bif IO-
BEAiHKOBUX i MOOYTOBUX MPAKTUK.

Mera pocrmimkeHHs. BuokpemMutn mncuxo0OixeBio-
pajibHi TUMHX pearyBaHHs AiTel Ha CTPECOBi CUTHAIIN
BOEHHOTO MOXOMXXEHHS Ta OLIIHWUTU IXHili 3B’SI30K i3
piBHEM iHKOpHopaliii 1e3iro-137.

Metomu. Ornutano 231 nutuHy BikoMm 10—17 pokiB 3a
aHKEeTOI0 1I0A0 pearyBaHHSI Ha IOBITPsSIHI TPUBOTH,
sIKa OXOILIIOBajIa CIIPUIHSITTS CUTHAJIIB, MOHITOPHHT
iH(opMallil, MOBEeAiHKOBI peaklili Ta 0aTbKiBChKUA
KOHTpPOJIb. vy pearyBaHHSI BUOKPEMIIIOBAIU METO-
JIOM KJIAaCTEPHOI'O aHaJli3y 3a YCepeTHEHUMU OajaMu
YOTUPbHOX 0J0KiB aHKeTu. CTaTUCTUYHI MOPiBHSIHHS
BUKOHYBaJn 3a Kputepismu ¥* ta Kpackema—Bo-
Jlica, TonapHi — 3a Kkputepiem ManHa—BiTHi 3 mor-
paBkolo Xonma. PiBenpb iHkopropauii *’Cs Bu3Haua-
au y 152 piteil — MelIKaHIIiB pagioaKTUBHO 3a0py/-
HEHUX TEPUTOPili — y JJabopaTopil JIYNIbHUKIB BUII-
POMIHIOBAHHS JIIOAWHU BiIAiIy JO3UMETPIii; pe3yiab-
TaTu BUpaxanu y oekepensx (bk). s omiHku He3a-
JIEXKHOTO 3B’SI3KY TUITY pearyBaHHs 3 piBHeM *’Cs BU-
KOPUCTOBYBAJIU JIiHilAHY perpeciiiHy MoJellb i3 KOHT-
poJieM BiKYy.

PesyasraTu. AHKeTyBaHHS I10Ka3ajo, IO CUTHAIU
MOBITPSIHOT TPUBOTU IO-Pi3HOMY CIPUAMAIOTHCS
JIITbMU Ta CYIPOBOJXYIOTHCSI HEOMHOPIZHUMU I10-

Background. Air-raid alarms during wartime repre-
sent a recurrent acute stressor and provide an oppor-
tunity to characterise typical patterns of children’s
responses to threat. At the same time, the problem of
radiocaesium incorporation remains relevant for the
paediatric population of Ukraine and largely depends
on behavioural and everyday practices.

Objective. To identify psychobehavioural types of
children’s responses to war-related stress signals and
to assess their association with the level of caesium-
137 incorporation.

Methods. A total of 231 children aged 10—17 years
were surveyed using a questionnaire on responses to
air-raid alarms, covering perception of warning sig-
nals, information monitoring, behavioural reactions
and parental control. Response types were identified
using cluster analysis based on the mean scores of four
questionnaire domains. Statistical comparisons were
performed using the y? and Kruskal—Wallis tests;
pairwise comparisons were conducted using the
Mann—Whitney test with Holm correction. The level
of ’Cs incorporation was measured in 152 children
residing in radioactively contaminated territories at
the Whole-Body Counter Laboratory of the Dosi-
metry Department; results were expressed in bec-
querels (Bq). To evaluate the independent association
between response type and *’Cs level, a linear regres-
sion model with age adjustment was applied.

Results. The survey showed that air-raid warning sig-
nals are perceived differently by children and are ac-
companied by heterogeneous behavioural responses.
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BEAIHKOBUMM peakiissMu. Tak, 3BYKOBMI CHUTHaJ
MOGibHOrO TenedoHy BaeHb cupuiiManu 74,9 % ni-
Teit, yHoui — 42,9 %; cupeHu 3 TydHOMOBILIB — 64,1 %
ta 35,9 % BinnoBigHo. CaMOCTIAHUIL MOHITOPUHT CH-
Tyallii 3a JTOTIOMOTOI0 TaIKeTiB 3miicHioBamu 54,1 %
HiTeit yneHsb i 26,8 % yHoui, a 10 YKPUTTS IIePEXOAVIIN
52,4 % i44,2 % signosinHo. Lle cBigynTh, 1110 YaCTMHA
JiTel TeMOHCTPYE BUCOKY UYTJIUBICTb 1O CUTHAJIIB Ta
AKTUBHE BKJIIOYEHHS B MOHITOPWHI 1 3aXMCHY I10-
BEAiHKY, TO/i SIK iHIIi pearyroTb CTpMMaHO, BUOipPKOBO
ab0 JIMCTAHLIIOIOTHCS Bil CTPEecOBOTro MOApa3HMKA.
Bussneni BiIMiHHOCTI y CIIPUIHSATTI CUTHAJIIB i TO-
BEAiHKOBIi BiAMOBiJi CTaJM MiJCTaBOIO MJISI MOJATb-
11101 TUITOJIori3anii peakuiil. KnacrepHuii aHaii3 no-
BEIiHKOBMX XapaKTepUCTUK MO3BOJUB BUIIMTU TPU
TUIIM pearyBaHHsI Ha CTPECOBi CUTHAJIM BOEHHOIO I10-
xomkeHHs. Lle cTabiabHi MaTepHU, 110 BiToOpaXaroTh
iHTerpauito TeMIIEpaMEHTY Ta KOIMiHI-CTpaTerii:
«[ineppearyroui» (44,2 %) — BUCOKAa CEHCUTUBHICTD
JIO 3arpo3, IBUIKA MOOiTi3allis, BUCOKa eMOlliliHa pe-
AKTUBHICTh 1 BMpaxXeHa eMOlliliHa HampyXeHiCTh;
«udposi cropoxki» (20,8 %) — aKTUBHUIA MOHITO-
PMHI, IOMipHa €MOLIiliHICTh, pallioOHaJlbHE pearyBaH-
Hs; «IrHopytoui» (35,1 %) — HM3bKa PEaKTUBHICTb,
eMolliliHe NUCTaHUiloBaHHS. Taki TUMW pearyBaHHS
BigoOpakaroTh 3arajibHi OCOOJMBOCTI MOBEIiHKOBOIL
ajarnTalii 10 CTPecOBMX TpUTepiB i iHAMBiZyandbHi
LIJISIXY TIPUCTOCYBaHHS 10 XpOHiUHOro crpecy. Bera-
HOBJIEHA TWIOJIOTiSI Jajla 3MOTY OLIHWUTH, YU CYHpPO-
BOJIKYEThHCS 1151 TIOBEAiHKOBA HEOAHOPIAHICTh BiIMiH-
HOCTSIMU y piBHi iHKopmopaitii *’Cs. PiBeHb iHKOpPITO-
pauwii *’Cs cyTTeBO Bifpi3HABCS MixX TUITaMU: «ITHOPY-
foui» — 1460 bk (IQR: 925-2398), «lludposi cropo-
xi» — 1332 bk (IQR: 685—2126), «['ineppearyiodi» —
703 bk (IQR: 358—1293); H = 22,24; p = 1,48 x 10°°.
VY niniiiHiNi Moneni «[ineppearyrodi» manu Ha 862 bk
HUX4nit piBeHb 'YCs mopiBHSIHO 3 «ITHOpYIOYUMM»
(p < 0,001), Tomi fIK BiK He MOSICHIOBAB BUSIBJIEHUX
BimMiHHOCcTe# (p = 0,79).

BucHoBok. Peaxiiii fiTeit Ha CTpecoBi TpUrepu TPyITy-
JOThCSI Y TPY THITH, IO BiIPi3HSIIOTHCS 3a XapaKTepoM
MOBEAiHKOBOI BiIMOBI/i Ta aCOLIiI0IOTHCS 3 PI3HUM PiB-
HeM iHkopropatii '¥’Cs. AKTUBHIII ITOBEIIHKOBI MO-
JieJii, TIOB’sI3aHi 3 MOHITOPMHTIOM CUTYallil Ta 3aX1CHOIO0
MOBEMIHKOIO, MOXYTh PO3INISAATUCS K YMHHUK, IO
MOTEHLIHO CIPUsIE 3HUXKEHHIO padiallifHUX PU3MKIB.

Thus, the sound signal from a mobile phone was per-
ceived by 74.9% of children during the day and by
42.9% at night, while sirens from loudspeakers were
perceived by 64.1% and 35.9%, respectively. Inde-
pendent monitoring of the situation using digital
devices was reported by 54.1% of children during the
day and 26.8% at night, whereas 52.4% and 44.2%,
respectively, moved to shelters. These findings indi-
cate that some children demonstrate high sensitivity
to warning signals and active engagement in moni-
toring and protective behaviour, whereas others
respond more restrainedly, selectively, or distance
themselves from the stressor. The observed differ-
ences in signal perception and behavioural responses
provided the basis for further typologisation of reac-
tions. Cluster analysis of behavioural characteristics
identified three types of responses to war-related
stress signals. These represent stable patterns reflect-
ing the integration of temperament and coping stra-
tegies: «Hyper-reactive» (44.2%) — high sensitivity to
threats, rapid mobilisation, high emotional reactivity
and pronounced emotional tension; «Digital sen-
tinels» (20.8%) — active monitoring, moderate emo-
tionality and rational response; and «Ignoring»
(35.1%) — low reactivity and emotional distancing.
These response types reflect general patterns of
behavioural adaptation to stress triggers and individ-
ual pathways of adjustment to chronic stress. The
identified typology allowed assessment of whether this
behavioural heterogeneity was associated with differ-
ences in the level of '¥’Cs incorporation. The level of
1¥Cs incorporation differed significantly between the
types: «Ignoring» — 1460 Bq (IQR: 925—-2398), «Di-
gital sentinels» — 1332 Bq (IQR: 685—2126), «Hyper-
reactive» — 703 Bq (IQR: 358—1293); H=22.24; p =
1,48 x 10°. In the linear model, «Hyper-reactive»
children had a 862 Bq lower '¥’Cs level compared with
the «Ignoring» group (p < 0.001), while age did not
explain the observed differences (p = 0.79).
Conclusion. Children’s responses to stress triggers
cluster into three types differing in behavioural pat-
terns and associated with different levels of “’Cs
incorporation. More active behavioural models,
involving situation monitoring and protective
actions, may be considered a factor potentially con-
tributing to reduced radiation risk.
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BIUINB OITPOMIHEHHSA HA PIBEHb METUWJIYBAHHA THK
B JIIMO®OLUTAX JIIOANHN: OLITHKA 3A TOITOMOI'OIO
METNJIYYTINBOI'O «<KOMETHOI'O» EJIEKTPO®OPE3Y

Jemuenko O.M.!, Heymepxunpka JI.B.!, Kypinnuii [I.A.!, Yoneii M.1.2, PymkoBcbkuii C.P.!?

!lepucasna ycmarnosa «HayionanvHuil Haykosuil uenmp paoiauyiitHoi meouyuHu, eemamonoeii ma
onkonoeii Hayionaavuoi akademii meouunux Hayk Yipainu», eya. KOpia Iinenxa, 53, m. Kuie, 04050,

Ykpaina.

’HasuanvHo-Haykosuil yenmp «Incmumym 6ionoeii ma meduyunu» Kuiecbko2o HayioHanbH020
yuieepcumemy imeni Tapaca Illlesuenka, 8ya. Boasodumupcoka, 64/13, m. Kuis, 01601, Ykpaina

IMPACT OF IRRADIATION ON DNA METHYLATION LEVEL
IN HUMAN LYMPHOCYTES: ASSESSMENT BY METHYLATION-

SENSITIVE COMET ASSAY

Demchenko O.M.!, Neumerzhitska L.V.!, Kurinnyi D.A.!, Chopey M.1.2, 1,2Rushkovsky S.R.!?

!State Institution «National Scientific Centre for Radiation Medicine, Haematology and Oncology of the
National Academy of Medical Sciences of Ukraine», 53 Yuri Illenko Street, Kyiv, 04050, Ukraine
’Educational and Research Centre «Institute of Biology and Medicine», Taras Shevchenko National
University of Kyiv, 64/13 Volodymyrska Street, Kyiv, 01601, Ukraine

AkTyanbHicTh. PagialiiiHo-iHIyKOBaHi emireHeTUYHi 3Mi-
HU BIUIMBAlOTh HA HOPMAaJIbHY PEryJISLIiI0 €KCIIPeCii FeHiB,
nudepeHIlialilo KITHH Ta CTaOUIbHICTh TEHOMY, 1110 TPa€
CYTTEBY pOJIb y peali3allii TOBrOCTPOKOBUX T'€HETUYHUX
edekTiB ioHi3yrouoro BurpomiHioBaHHS (IB), 3okpema
PO3BUTKY OHKOJIOTIYHMX 3aXBOPIOBaHb Yy BilmaJeHUIA
TEepPMiH TTicIIsI onmpomiHeHHS. JlocmimkeHHS 3MiH TTpodiTiB
meTtuayBaHHs JIHK y Bianosiap Ha gito IB € BaxiuBumMu
SIK JIJ151 TIOTJIMOJIEHHST PO3YMiHHSI MeXaHi3MiB il pamiailii,
Tak ¥ 1151 OLLIHKY pU3MKY BifgjaneHux Haciakis IB.
MeTta [OOCHIIXKEHHS: 3a JOMOMOTOI METWIYYTJIMBOIO
«KOMETHOTO» eJIeKTpoGhope3y OLIHUTU 3MiHU PiBHS IJI0-
o6anpHoro metwinyBaHHs JJHK nimdouutiB nepudepuy-
Hoi kposi (JITIK) mronunu 3a ymos aii 1B in vitro.
Metomu. KynsruByBanHs JIITK yMOBHO 3m10poBMX BO-
JIOHTEPiB MPOBOAMIN 3a CTAHAAPTHUM MiKpPOMETOA0M 48
roguH. YacTuHa 3pa3kiB Oyjia ONpoMiHEeHa Y-TIPOMiHSIMU
(moza 1,0 Ip, moTyxHicTb 2,34 Ip/xB). O1iHKa CTaHY IJ10-
oanbHoro metumoBaHHs JHK B JITIK npoBoauiu 3 Bu-
KOPUCTaHHSAM MOAM(IKOBAHOTO METONY «KOMETHOIO»
enektpodopesy (Comet assay) B HEUTpaJbHUX YMOBax 3
BUKOPUCTAHHSIM METUIYYTIUBUX (PEPMEHTIB PECTPUKIIiT
Mspl ta Hpall (i3omm3omMepu, 110 BITi3HAIOTH CAlT pecT-
pukuii CCGG). BuaineHHs aiM@OLUTIB, IPUTOTYBaHHS
cllaiifiB, Ji3UC KJIITUH Ta <«KOMETHMIi» ejeKkTpodope3
3MifICHIOBAIM 3a 3arajJbHOIIPUIHSITOI METOOUKO. s
KilbKicHO1 ouiHku Mirpauii JIHK B arapo3Huii reib Bu-
kopucToByBaiu nokazHuku % JIHK y xBocToBiit yacTuHi
«komeTn» Ta Tail Moment (TM).

Background. Radiation-induced epigenetic alter-
ations affect the normal regulation of gene expres-
sion, cellular differentiation, and genomic stabili-
ty. These changes play a critical role in the mani-
festation of long-term genetic effects of ionizing
radiation (IR), particularly the development of
malignancies in the years following exposure.
Investigating shifts in DNA methylation profiles
in response to IR is essential for both clarifying
the mechanisms of radiation action and improv-
ing risk assessment for late-term consequences.
Objective. To evaluate changes in global DNA
methylation level in human peripheral blood lym-
phocytes (PBLs) following in vitro 1R exposure
using a methylation-sensitive comet assay.
Methods. PBLs from healthy volunteers were cul-
tured for 48 hours using a standard micromethod.
Samples were irradiated with y-rays at a dose of
1.0 Gy (dose rate: 2.34 Gy/min). Global DNA
methylation status was assessed via a modified
comet assay under neutral conditions employing
the methylation-sensitive restriction endonucle-
ases Mspl and Hpall (isoschizomers targeting the
CCGG site). Lymphocyte isolation, slide prepa-
ration, cell lysis, and electrophoresis were con-
ducted according to standard protocols. DNA
migration into the agarose gel was quantified
using the percentage of DNA in the comet tail (%
DNA) and Tail Moment (TM).

National Academy of Medical Sciences of Ukraine 4 Sl «National Research Center fof Radiation Medicine, Hematology and Oncology»

Pesynsratu. BinHocHuii piBeHb Buxony JAHK micis enexr-
podopesy mizoBanux JIIIK, ski Oyau odbpodieHux dep-
MEHTOM pecTpuKliii Mspl, OyB CTATUCTUYHO 3HAYYILIEC BU-
LU Y OITPOMiHEHMX JTiM(POLIUTIB MOPiBHIHO 3 iHTAKTHU-
mu (% JHK — 79,63%1,16% nopisasiHo 3 61,67+2,02%,
p<0,05; TM — 59,72£2,16 Mxm mopiBHSIHO 3 52,57+2,88
MKM, p < 0,05). Lle cBimuuTh mpo 30iJIbIICHHS CaliTiB pecT-
pukii Mspl B pe3ynbraTi iX r1o0aJbHOTO TilMOMETUTyBaH-
Hs. [1pu BukopucTaHHi pectpukrtasu Hpall HaBIaku crio-
cTepirajiy BiporigHe 3MeHILeHHs nmokadHuka TM micisa
eJeKTpodope3y ONMPOMiIHEHUX KJIITMH IMOPIiBHSIHO 3 He-
orpoMiHeHnMH: 3 47,06+2,30 mxm o 37,77%1,22 MKM,
p <0,05, a % JIHK y XBOCTOBii1 4aCTUHi «<KOMETU» CYyT-
TEBO He 3MiHIOBaBcs: 64,15+1,56% niist HeoNpOMiHEHUX
JiMdouuTiB mopiBHsHO 3 62,78+1,03%, p > 0,05. e
BKa3ye Ha 30UIbIIIEHHS PiBHS METUJTYBAaHHSI YyTIUBUX J0
Hpall caiiti. [TpoTriexHi pe3yabsTaTi CTOCOBHO 3MiHU
100aJIbHOTO PiBHS METUJIYBaHHSI, OTPHMMaHi MpU BUKO-
PUCTaHHI Pi3HUX PECTPUKTA3, MOXKXHA MOSICHUTU Pi3HOIO
YYTJMBICTIO PECTPMKTa3 10 IaTepHIiB METUJIYBaHHS
nociainoBHocTi CCGG: Mspl € 4yTIMBOIO 10 METUITYBaH -
Hs UMTO3MHY y Mexax aunykiieoruny CpG (CpG-meTu-
JiyBaHHs), a Hpall — 1o MeTWIyBaHHS LIMTO3UHY 11034
CpG kontekcry (He-CpG metunyBaHHs). CriBBiZHO-
meHHs1 piBHIB CpG Ta He-CpG MeTUyBaHHSI B HEOII-
pomMiHeHux JiMdouutax ckias 0,94, a B ompoMiHEHMX
JIIK 36inemmuBces oo 1,27 (p < 0,05).

BucHoBkn. loHi3zyioue BumpomiHioBaHHsS y m03i 1 Ip
MPU3BOAUTH 0 3MiHM 1obajgbHOro MetuiyBanHsg JTHK
B ONPOMiHEHUX JiMdouuTax rnepudepuyHoi KpoBi J1o-
JIWHY BHAcHinoK 30inpmenHs CpG MeTHIyBaHHS.

Results. Following electrophoresis of lysed PBLs
treated with Mspl, DNA migration was signifi-
cantly higher in irradiated lymphocytes compared
to controls (% DNA: 79.63+1.16% compared
with 61.671+2.02%, p < 0.05; TM: 59.72+2.16 um
vs. 52.57£2.88 um, p < 0.05). This indicates an
increase in available Mspl restriction sites due to
global hypomethylation. Conversely, treatment
with Hpall resulted in a significant decrease in
TM for irradiated cells compared to non-irradiat-
ed ones (from 47.06+2.30 um to 37.77+1.22 um,
p < 0.05), while the % DNA in the comet tails
showed no significant change (64.15 £ 1.56% for
non-irradiated lymphocytes compared with 62.78
+ 1.03%, p > 0.05). This indicates an increase in
methylation level at Hpall-sensitive sites. The
divergent results regarding global methylation
changes can be attributed to the differing sensitiv-
ities of the endonucleases to CCGG sequence
methylation patterns: Mspl is sensitive to cytosine
methylation within the CpG dinucleotide (CpG
methylation), whereas Hpall is sensitive to cyto-
sine methylation outside the CpG context (non-
CpG methylation). The ratio of CpG to non-
CpG methylation levels was 0.94 in control lym-
phocytes and increased to 1.27 in irradiated PBLs
(» <0.05).

Conclusions. Ionizing radiation at a dose of 1 Gy
induces shifts in global DNA methylation in
human peripheral blood lymphocytes due to an
increase in CpG methylation.
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IIIE PA3 TTPO ABAPITIO

Jposn 1. I1., ITaBnoBcekuii B. B.

IHcmumym s0epuux docaioxcenv HayionanvHoi akademii Hayk Ykpainu, Kuie, Yxpaina

ONCE AGAIN ABOUT THE ACCIDENT

Drozd 1. P., Pavlovskyi V. V.

Institute for Nuclear Research of the National Academy of Sciences of Ukraine, Kyiv, Ukraine

AKTyanpHicTb. Y neHb 40-piuust aBapii 3’sBHIAChH
MOXJIMBICTh IEPEOCMUCTUTH 1i TIPUINHU.

Meta — npoaHaJjli3yBaTU HOBITHi JaHi.

MeTtoam — aHaJIiTUYHI.

PesyabraTn. 26 xBiTHs 1986 poky o 1:23:50 Ha uert-
BepToMy eHeprobioui YopHoounscbkoi AEC cta-
Jlacsl HaiiOuIbIa y CBIiTi siiepHa TeXHOTE€HHA KaTacT-
poda 3 MOBHUM pYyHHYBaHHSIM SIIEPHOTO peakTopa
BHACJIiJOK IBOX HAAIOTY>XHUX TEIJIOBUX BUOYXiB i
BUKUIOM Y JOBKIJIIS YCiX HaIllpallbOBaHUX 3a OiJbIIl
HiX IBOPiYHY KaMITaHil0 MPOAYKTIB MOILTY, a TAKOX
HEIIpOpearoBaHoTo saepHoro manusa, *Pu, *'Am
Ta JesIKUX IHIIUX TpaHCcypaHiB. BHacigok simepHoi
peakuii nmoxiny **U TemIoBUMU HENTpOHAMHU, SIKa
BUMIILJIA 3-T1i1 KOHTPOJIIO, BimOya0Cs MOBHE PO3M-
JIaBJICHHS aKTMBHOI 30HM i TOpiHHS TpadiToBUX
0JIOKiB peakTopa, 1110 BUKJIMKAJIO BEJIMKY MOXEXY Y
JIesIKMX TIPUMIIIeHHSIX 4-r0 eHeproo/J0oKy Ta Ha 3a-
JIMIIIKAX TTOKPIBJIi, SIKa TaKOX Oyja 3pyiiHOBaHa BU-
oyxamu. HeKOHTpoOJIbOBaHiI SIAEPHI i XiMiuHi mpolie-
CM 3 TOPiHHSAM TpadiTy TpUBaIN MPOTITOM 0araTbox
Ii0 i MPUOWHUIKWCH HANPUKIHII MeplIol JeKamau
TpaBHS ITiCJISI pO3TiKaHHS PO3IJIaBJI€HOI Macu TMa-
JINBA II0 MPWJICIVIMX IMPUMIIIEHHSIX, KOPUIOpax i y
HigpeakKTOPHOMY MPOCTOPi Y BUIJISIAI MOTOKIB JIaBH,
IO IIiCJISI OXOJOMXEHHS OTpUMAalo Ha3BYy «HOra
clioHa». B pe3yabTarti i€l siaepHoi KaTacTpodu Be-
JINYe3Ha KiTbKiCTh pamioaKTUBHUX PEYOBUH IIOTpa-
nuia B aTMocdepy Ha BUCOTY 10 JAEKiJbKOX Kilo-
METPIB i Uepe3 MpolecH MOBITPSIHOTO TepeHocy Oy-
Jla ocajeHa Ha 3eMHY ITOBEPXHIO, YTBOPHUBIIU
panioaKTUBHI CAiAv i 3a0pyIHUBILY PadiOaKTUBHU-
MU pe4oBMHaAMU Oe3npelieIeHTHO BeI1Ki TEpUTOPil.
Llsg xaTacTpoda € HaitbIIBIIOI TEXHOTEHHOIO SIep-
HOIO aBapi€lo y cBiTi. BinHeceHa mo 7-ro piBHS 3a
mwkanow INES (MixHaponHa wikKajga sAepHUX
MOiif) TUIIIe TOMY, IO Y 1Ii#f IITKaJTi BiICYTHE TTOHST-
T KatacTpodu. Y cydyacHoOMy OadyeHHi MPUYUHU
apapii Taki:

> peakTop OyB HEMPaBWJIbHO CITPOEKTOBAHUN i He-
OE3IIeYHU;

Relevance. On the 40™ anniversary of the accident, an
opportunity has arisen to reconsider its causes.
Objective — to analyze the latest facts.

Methods — analytical.

Results. On April 26, 1986, at 1:23:50 a.m., the world’s
largest nuclear technological disaster occurred at the
Reactor Ne 4 of the Chornobyl Nuclear Power Plant.
The accident involved the complete destruction of the
nuclear reactor as a result of two extremely powerful
thermal explosions and the release into the environ-
ment of all fission products accumulated during more
than a two-year operating campaign, as well as unre-
acted nuclear fuel, **Pu, *’Am, and several other
transuranic elements. As a result of the nuclear fission
reaction of 2*U by thermal neutrons, which went out
of control, the reactor core completely melted and the
graphite blocks of the reactor ignited. This caused a
large fire in some of the premises of Reactor Ne 4 and
on the remnants of the roof, which had also been
destroyed by the explosions. Uncontrolled nuclear
and chemical processes involving graphite combustion
continued for many days and ceased only at the end of
the first decade of May, after the molten fuel mass had
spread through adjacent rooms, corridors, and into the
under-reactor space in the form of lava-like flows.
After cooling, this formation became known as «the
Elephant’s Foot». As a result of this nuclear catastro-
phe, enormous quantities of radioactive substances
were released into the atmosphere to heights of sever-
al kilometers and, through atmospheric transport
processes, were deposited on the Earth’s surface,
forming radioactive fallout traces and contaminating
unprecedentedly large territories. This catastrophe
remains the largest man-made nuclear accident in the
world. It was classified as Level 7 on the International
Nuclear Event Scale only because the scale itself does
not contain a separate category for a catastrophe. In
the modern view, the causes of the accident are con-
sidered to be the following:

> the reactor was improperly designed and unsafe;

> the personnel were not informed about its flaws;
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> TIepcoHaj He OyB MOiH(MOPMOBaHUI PO HOTO He-
JIOJIiKU;

> TMIepPCOHAaJ JOITYCTUB HU3KY IMOMUJIOK i HABMUCHO
Y1 HEHaBMMCHO IOPYIITYBaB PeTrJIaMeHT.
ITpoananizyBaBIM BCi o@illifiHi Ta HeodilliliHi Bepcil
apapii, MM OilIIIM Takux BUCHOBKiB. Ha chorogHi B
JKOMHIM KpaiHi CBiTy, BKJIIOUAlOUM HaWOiIbII PO3BU-
HEHi, HeMa€e aOCOIIOTHO JTOCKOHAJIOIO i Ge3leYHOro
siiepHoTo peakTopa. Ta fioro i He Moxe OyTU, BUXOsI-
Yh 3 TOTO, IO TaKi PeakTOpW SBISIOTH COOOI0 pe-
ajlizallil0 HOBITHiX, 4aCcTO MiOHEPHUX PO3POOOK, 1110
BUKOPUCTOBYIOTh IOPiBHSIHO HOBIi, He IO KiHISI
JOCIiaKeHi Ta 3po3yMii ¢izuuHi mpouecu. Tomy Jier-
KO 3BMHYBayyBaTU KOHCTPYKTOPIB, iHXKEHEpPiB IMOCT-
(bakTyM y HEKOMIIETEHTHOCTi, IOMMJIKAX, HEAOCKOHA-
JocTi ixHix pgitui. bBe3ymMoBHO, HEZOJIKM CIifg
TMOCTIAHO BUSIBJISITH, i peaKTopu (HacaMmIlepe iX aBTo-
MaTUYHUI 3aXMCT) HEOOXiTHO BECh YaC YAOCKOHAIIO-
BaTU. 3 IMX MPUYMH CJIiJ YiTKO MaM’SITaTh, IO MPO-
MUCJIOBUIA SIIEPHUI peakTop — 1ie He J1abopaTOpHUIA
MakeT, TOMYy PO XKOAHi eKcrepuMeHTU (0e3 BUKIIIO-
YeHHsI) Ha TaKUX 00’€KTaX MOBU HE MOXe OyTH KaTe-
ropu4yHo. PeriiaMeHTU ynpaBjliHHSI peaKTopoM i it
MepcoHany y Oyab-sIKUX TE€OPETUUYHO MOXJIMBMUX BU-
naakKax MaroTb OyTH PETEbHO pO3pOoOJIeHi i BUMMCaHi
Y BiIMOBiMHUX MOKPOKOBUX iHCTPYKILisIX. Y IMX perja-
MEHTYIOUMX JOKYMEHTAaX CJIiJ KaTeropuyHO 3a00pOHMU -
TU B pyYHOMY PEXHMMi BiIKII0UaTU OYIb-sIKi CUCTEMU
aBTOMAaTUYHOTIO 3aXMCTy peakTopa (a Kpalle — KOH-
CTPYKTUBHO 3pOOMUTHM 1Ie HEMOXIUBUM). fAnepHuit
€HEepreTUUYHUIN peakTop € AyXKe iHEepLiAHOI CUcCTe-
MOIO, TOMY BCi omepailii 3 HUM, 0COOJIMBO 3aITycK i 3y-
MUHKY, HEOOXiaAHO 3iiiCHIOBATH 0€3 OYIb-SIKUX BiIXM-
JIeHb BiJ perjamMeHTy. MoxHa CTBepAXKyBaTH, 110 3a
YiTKOTO0 BMKOHAHHSI BUIIE I€pepaxOBaHMUX IYHKTIB,
HaBiThb Ha TaKOMY HEIOCKOHAJIOMYy peaKTopi SK
PBIIK-1000, aBapis He Tpanuiaach 6u. IIpu mpomy
nepcoHany HeoOXimHO 0e340raHHO JOTPUMYBATUCh
OPUHLMIIIB KYJBTYPU SIAEPHOI OE3IEKU.

> the personnel made a number of mistakes and
intentionally or unintentionally violated operational
regulations.

Having analyzed all official and unofficial versions
of the accident, we arrived at the following conclu-
sions. Today, in no country in the world, including
the most technologically advanced, does there exist
an absolutely perfect and completely safe nuclear
reactor. Such a reactor cannot exist, since these sys-
tems represent implementations of advanced, often
pioneering, developments that rely on relatively new
physical processes that are not yet fully studied or
completely understood. Therefore, it is easy to
accuse designers and engineers post factum of
incompetence, errors, or imperfections in their cre-
ations. Nevertheless, flaws must continuously be
identified, and reactors (especially their automatic
protection systems) must be constantly improved.
For these reasons, it must be clearly remembered
that an industrial nuclear reactor is not a laboratory
prototype; therefore, no experiments (without any
exceptions) should ever be conducted at such facili-
ties. Operating regulations for reactor control and
personnel actions in any theoretically possible situa-
tion must be carefully developed and described in
detailed step-by-step instructions. These regulatory
documents should categorically prohibit the manual
shutdown of any reactor automatic protection sys-
tems (or even better yet — make it structurally
impossible). A nuclear power reactor is a highly iner-
tial system; therefore, all operations involving it,
especially start-up and shutdown, must be carried
out strictly in accordance with the regulations, with-
out any deviations. It can be argued that with strict
compliance with the above statements, even on such
an imperfect reactor as the RBMK-1000, the acci-
dent would not have occurred. At the same time,
personnel must strictly adhere to the principles of
nuclear safety culture.
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MAJII JO31 IOHI3YIOYOI'O BUITPOMIHIOBAHHA
TA IHANBIAYAJIbBHA PAATOYYTIINBICTD KIIITUH:
JTOBI'OTPUBAJII HACJIIIKY YOPHOBNJIbCHKOI KATACTPO®U

JIbomina E.A., Muxaiinenko B.M., I'naBin O.A., Makoseupka JI.1., Jlymancekmii 10.B.,

IIpokonenko 1.B.

IHcmumym excnepumenmanvHoi namonoeii, onkonoeii i padiobionoeii imeni P.€. Kageuyvkoeo

Hauyionanwvnoi akademii nayx Yxpainu, Kuie, Ykpaina

LOW-DOSE IONIZING RADIATION AND INDIVIDUAL CELL
RADIOSENSITIVITY: LONG-TERM CONSEQUENCES OF THE

CHORNOBYL CATASTROPHE

Domina E.A., Mykhailenko V.M., Glavin O.A., Makovetska L.I., Dumansky Y.V., Prokopenko 1.V.

R.E. Kavetsky Institute of Experimental Pathology, Oncology and Radiobiology of the National Academy

of Sciences of Ukraine, Kyiv, Ukraine

O,Z[HieIO 3 HaMOIIbII aKTyaJlbHUX MpoOJieM cydac-
HOI pagio0ioJioril Ta pagialiiiHOI MEIULIMHU 3a-
JIMIIAETHCSI BUBYEHHS Oi0JOTIYHOI [il Majaux A03
iOHI3yIOUOTO BMIIPOMiHIOBAHHS. XpPOHiYHE OII-
POMiHEHHSI MajJlMMHM J03aMU CTaj0 IOBIOTPUBAIMM
€KOJIOTiYHUM (haKTOPOM Ha TEPUTOPIsIX, 3a0pyaTHEHUX
pagioHyKJigaMu BHacligokK aBapii Ha YopHo-
OMJIbCHKil aTOMHIl eleKTpocTaH1ii. TpuBaauii BIUIUB
MiABUIIEHOIO paaialiiiHOro (hoHy Moxe MPU3BOIUTU
o AecTabimizallii reHOMy KIIITHH Ta (popMyBaHHS Te-
HETUYHOI HECTAOITBHOCTI, 110 PO3TISIAETHCS IK OJNH
i3 (paKTOpiB PO3BUTKY CTOXACTUUHMX 3aXBOPIOBAHb.
MeTto10 pobOTH € aHai3 OGioaoriyHUX HacaiakiB Yop-
HOOMJIBCHKO1 KaTacTpou y KOHTEKCTi XPOHIYHOI'O
BILUIMBY MaJiuX J03 iOHI3yI0OUOro BMIIPOMIHIOBAaHHS Ta
OlliHKa pOJii iIHAUBIAYaJbHOI PadiOUyTIAUBOCTI KJIITUH Y
¢dopMyBaHHI BiggaJIeHUX pagioreHHUX e(eKTiB.
Pe3ynbratu. YopHOOMIbCbKA aBapisl CYyNMpPOBOIXKYBa-
Jjlacsl MaclITaOHUM BUKUIOM PadiOHYKIiAiB Y HaBKO-
JIMIITHE CEePEIOBUIIE, IO OLIHIOETHCS MPUOJIU3HO Y
2x10' Bk, i mpu3Bena 10 paaioaKTUBHOTO 3a0pyIHEH-
HS TEPUTOPill pi3HMX AepKaB. 3HAYHI KOHTUHTEHTHU
HaceJIeHHsI, BKJIIOUAal0UM KpUTUYHI IPYMNY Ta HALLIAAKIB
OINMPOMiHEHUX 0aThbKiB, MPOTATOM JECATUIITh Mepedy-
BalOTh Y yMOBaX MiABHUIIEHOroO pajialiiiHoro ¢oHy.
Pagiamiiine HaBaHTaXXeHHST POPMYETHCS K 3a paxy-
HOK 30BHILIHbOIO TraMMa-BUIIPOMIHIOBAHHS, TakK i
BHACJiIOK BHYTPILLIHHOTO OMPOMiHEHHS, 3yMOBJIEHO-
ro HaJXOIKEHHSIM PagioHYKJiAiB iHraasUiiHUM LIS -
XOM Ta 3 XapuoBUMM IIpoayKTaMu. OCcOoOIMBICTIO paH-
HbOTO Mepioay micsl aBapii OyB Tak 3BaHUM «AOIHUNA
yaap», IKUi CIPUIMHUB 3HAYHE 3pOCTaHHS MaTOJIOTii
LLIMTOIIOAI0HOT 341031, MEpPeyCiM paKy LIUTOIOAIOHO1

One of the most important challenges of modern
radiobiology and radiation medicine is the
study of the biological effects of low doses of ioniz-
ing radiation. Chronic exposure to low doses has
become a long-term environmental factor in territo-
ries contaminated with radionuclides as a result of
the Chornobyl nuclear power plant accident.
Prolonged exposure to elevated radiation back-
ground may lead to destabilization of the cellular
genome and genomic instability, which is considered
a contributing factor in the development of stochas-
tic diseases.

The aim of this work was to analyze the biological
consequences of the Chornobyl catastrophe in the
context of chronic exposure to low doses of ionizing
radiation and to evaluate the role of individual cellu-
lar radiosensitivity in the development of long-term
radiation-induced effects.

Results. The Chornobyl accident was accompanied
by a large-scale release of radionuclides into the
environment estimated at approximately 2x10'® Bq,
which resulted in radioactive contamination of terri-
tories in several countries. Large population groups,
including critical groups and descendants of irradi-
ated parents, have been living for decades under
conditions of elevated radiation background.
Radiation exposure is formed both by external
gamma radiation and by internal irradiation caused
by radionuclides entering the human body through
inhalation and food intake. A distinctive feature of
the early post-accident period was the so-called
«iodine shock», which resulted in a significant
increase in thyroid disorders, particularly thyroid
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3aji03U. Y TOJAJbIIOMY OCHOBHUM JIXKEPEIOM OIl-
POMiHEHHS CTaJIM i30TOMNM 1IE3il0 Ta CTPOHILiIO, BIUIMB
SIKUX 30epiraeTrbcs IMPOTSTOM YChOTO ITOCTYOPHO-
OUJIbCHKOTO Tepioay. BruimB TpaHcypaHOBUX eJleMeH-
TiB MOXE TpUBAaTU MPOTAroM CcOTeHb pokiB. Cepen
BigganeHux HacliakiB YopHOOUIBbCHKOI KaTacTpodu
0CO0JIMBE 3aHEIOKOEHHS BUKJIMKAE IMiABUIIECHHS
PiBHSI OHKOJIOTiYHOI 3aXBOPIOBAHOCTI CepeJl OIpoMi-
HEHUX KOHTUHTEHTIB MOPiBHSIHO 3i CIOHTAaHHUM pPiB-
HeM. J{ocTiaKeHHsT CBigyaTh PO 3pOCTaHHS KiJbKOCTi
0Ci0 3 MiABUILEHO PAdiOYyTIUBICTIO KJIITUH, 30Kpe-
Ma JiMdouuTiB TiepudepudHOi KPoBi, 110 OOIPYHTO-
BY€E HEOOXiIHICTb MOJAJILIIOrO0 BUBYEHHSI MEXaHi3MiB
IHAUBiAYaJbHOI PAadiOUyTIAUBOCTI Ta PO3POOKU TIpodi-
JIAKTUYHUX TIIXOAiB JO 3HUXKEHHSI paliOreHHUX pu-
3uKiB. Bigomi ykpaiHCBbKi HayKoOBLi y Taiy3i pania-
LiAHOT MEMUIIMHU Ta Pamio0iosorii Big3HAYal0Th 3pOC-
TaHHSI KiJIbKOCTI OCi0 3 MiABUILEHOIO iHAMBIAYaJTbHOIO
PagiouyyTIMBICTIO KJIITUH, 30KpeMa JiM(OLUTIB Iiepu-
¢epuuHoi KpoBi. Lle cBiZUMTDH MPO HEOOXiTHICTH PO3-
poOKM Ta BIPOBAIKEHHS IMMiAXOMiB A0 IEePBUHHOIL
iHAMBiAYyanbHOI TMPOMIIAKTUKM PadiOreHHUX 3aXBO-
p1OoBaHb, CIIPSIMOBAHMUX Ha IMiABUILEHHS paaiope3unc-
TEHTHOCTi T€HOMY JIIOIUHM.

cancer. Subsequently, the main sources of exposure
became cesium and strontium isotopes, whose
impact persists throughout the entire post-
Chornobyl period. Exposure to transuranium ele-
ments may last for hundreds of years. Among the
long-term consequences of the Chornobyl catastro-
phe, particular concern is the increased incidence of
cancer among exposed populations compared with
the spontaneous level. Research indicates a growing
number of individuals with increased cellular
radiosensitivity, particularly radiosensitivity of
peripheral blood lymphocytes, which highlights the
need for further investigation of individual radiosen-
sitivity mechanisms and the development of preven-
tive approaches aimed at reducing radiation-related
risks. Ukrainian researchers in the field of radiation
medicine and radiobiology report an increasing
number of individuals with elevated cellular
radiosensitivity, including peripheral blood lympho-
cytes. This highlights the need for the development
and implementation of primary individual preven-
tive strategies aimed at increasing the radioresistance
of the human genome and reducing the risk of radi-
ation-induced diseases.
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EBOJIIOLIIA PO3BUTKY INOPYIIEHDb B KPOBOTBOPHIN
CUCTEMI 3A 40 POKIB CITOCTEPEXEHHA TT1CJIA
YOPHOBMJIbCBKOI KATACTPODU

Harias 1.C., ba3suka,/I.A., Yymak A.A., IIloaoiiko B.B., Maprina 3.B., CuBak JI.A., baiaan B.B.,

Cinaes 10.0., Kipeena 1.B., Aopamenxko 1.B.

Iepacasna ycmanosa «HayionanvHuil Haykosuii uenmp paoiayiiiHoi MeouyuHu, eemamonoeii ma
onkonoeii Hayionanvroi akademii meduunux nayx Yxpainur», Kuie, Yxpaina

EVOLUTION OF THE DISORDERS DEVELOPMENT IN THE
HEMATOPOIETIC SYSTEM IN 40 YEARS OF OBSERVATION AFTER

THE CHORNOBYL DISASTER

Dyagil 1.S., Bazyka, D.A., Chumak A.A., Sholoyko V.V., Martina Z.V., Syvak L.A., Balan V.V.,

Silaev Yu.O., Kireeva 1.V., Abramenko 1.V.

State Institution «National Research Centre for Radiation Medicine, Haematology and Oncology of the
National Academy of Medical Sciences of Ukraine», Kyiv, Ukraine

Beryn. OnHiero 3 HalOIbI YYTJIMBUX TKAHUH JIO i0-
HI3yI0UOT0 OINPOMiHEHHSI € KPOBOTBOPHA TKaHMUHA, 11
MOHITOpUHT BIpoaoBX 40 pokiB micas aii pamiaiii
MPOJIEMOHCTPYBAB €BOJIIOLII0 PO3BUTKY MOPYIIEHbD Ie-
MoIoe3y BiJ (PYHKIIOHAJbHUX JO OpTaHiuHUX.

Pesynsratu. Ilepuri 10 pokiB cnoctepexkeHHs (1986—
1996 pp.) XxapaKTepr3yBaauCcsI OIIPOMiHEHHST HETPUBa-
JIMMU KiJIKICHUMU Ta SIKiCHUMM 3MiHAMU €JIEeMEHTIiB
nepudepruyHol KpoBi, a TaKOX PO3BUTKOM Mepioany-
HUX JIeMKOMEeHil, TPOMOOLIMTOIEHI 3 JOCUTH IIBU/I-
KMM BiIHOBJIEHHSIM. B TO#1 ke 4yac, 3poCTaHHS KiJib-
KOCTi 3J0SIKICHUX 3aXBOPIOBaHb CUCTEMU KpOBi He
crioctepiranocst [1]. TIporpama AMDIKA, iniuiiiosa-
Ha BOO3 1998 poky, BuBUYaJia BIUIUB OIPOMiHEHHS B
yYacHUKIB JikBigauii HachigkiB aBapii Ha YAEC Ha
HaMOiIbII MOCTpaxKaaauxX TEPpUTOPIsIX JOBKOJA CTaH-
i1 i MpOIeMOHCTPYBaJa IMiABUIIEHY YaCTOTy (PYHKITIO-
HaJbHUX Ta peakKTUBHUX 3MiH [2]. ¥V nmepiox 3 2007 1o
2016 poku OyJio 30i/IbIIEHHST KiJIBKOCTI OHKOreMaTo-
JoriyHux 3axBoproBaHb: MJIIC, xpoHiuHO1 JiMpOIiTHOI
neiikemii (XJLI) [3], mHOXMHHOL Mietomu (MM) [4].
¥ nanientis 3 XJIJI, sKi 3a3HaiM BILUIMBY 10Hi3yI0UOIO
OIMPOMiHEHHSI B MOJIOAOMY Billi, OyB OiJIbII arpecuB-
HUI TIepeOir 3aXBOPIOBAaHHS, KOPOTKMI JIATeHTHMI
Mepios Ta KOPOTIIa 3arajbHa BUKUBaHicTh [3]. B pam-
kax npoekty (CHIA-YkpaiHa), Brnepiie B YKpaiHi Oy-
Jia TIpoBeJieHa MiXKHApOIHA reMaToJIoriyHa eKCepTu -
3a 3a MeBHUM aJITOPUTMOM [5], 11O JO3BOJUIO IMiABU-
LIUTU piBeHb iAeHTUdIKALIil JOCTOBIPHOCTI BUIMAJIKY,
MMOB’s13aHOrO 3 pamialiitHuM akTopoM. CeKBeHYBaH-
Hsa MetogoM NGS reny BCR/ABLI nipu xpoHiuHiii
MienoinHin neiikeMii (XMJI) BUSBUIIO YKCIIEHHI MY-

Introduction. One of the most sensitive tissues to
ionizing radiation is hematopoietic tissue, its moni-
toring for 40 years after radiation exposure demon-
strated the evolution of hematopoietic disorders
from functional to organic.

Results. The first 10 years of observation (1986—
1996) were characterized by short-term quantitative
and qualitative changes in peripheral blood elements,
as well as the development of periodic leukopenia,
thrombocytopenia with fairly rapid recovery. At the
same time, an increase in the number of malignant
diseases of the blood system was not observed [1].
The AIFICA program, initiated by WHO in 1998,
studied the impact of radiation on participants in the
liquidation of the Chornobyl accident consequences
in the most affected areas around the station and
demonstrated an increased frequency of functional
and reactive changes [2]. In the period from 2007 to
2016, there was an increase in the number of oncohe-
matological diseases: MDS, chronic lymphocytic
leukemia (CLL) [3], multiple myeloma (MM) [4].
Patients with CLL who were exposed to ionizing
radiation at a young age had a more aggressive course
of the disease, a short latency period, and a shorter
overall survival [3]. Within the framework of the proj-
ect (USA-Ukraine), for the first time in Ukraine, an
international hematological examination was con-
ducted using a specific algorithm [5], which allowed
to increase the level of identification of a case associ-
ated with a radiation factor. NGS sequencing of the
BCR/ABLI1 gene in chronic myeloid leukemia
(CML) revealed multiple mutations in the studied

Talii B JOCiIKYBaHMX TeHax: y 15 3 22 (68,2 %) marti-
€HTIB Ta pajialliliHOIO CKJIaA0BOIO, Y 9 0cib 3apeecTpo-
BaHO Oisibllie omHiel MyTtallii [6]. BusHauascs TpeHa 10
30iIbIIEHHS YaCTOTU MYyTalliil y MallieHTiB 3 OiJIbII BU-
COKMMU J03aMU OTIPOMiHEHHS (JIiKBiZaTOPiB HACTiIKiB
aBapii Ha YAEC).

BucHoBku. /lig ioHi3y104Oro ornpoMiHEeHHS Ha KPOBOT-
BOpHY TKaHMHY Ma€ SIK KOPOTKOCTPOKOBI, TaK i Bigma-
JeHi edextu. Ciim mpoaoBXyBaTH  BiICIiAKOBYBaTH
BIUIMB OINPOMiHEHHS y Oiibll BiggajeHi mepiogy dacy
micig aBapii Ha HAEC.

genes: in 15 out of 22 (68.2%) patients and the radi-
ation component, in 9 people more than one muta-
tion was registered [6]. A trend towards an increase
in the frequency of mutations was identified in
patients with higher doses of radiation (liquidators
of the consequences of the Chornobyl accident).
Conclusions. The effects of ionizing radiation on
hematopoietic tissue have both short-term and
long-term effects. It is necessary to continue to
monitor the radiation effects in more distant peri-
ods of time after the Chornobyl accident.
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HaujonanbHa akapemis MeguyHnx Hayk Ykpaihu 4 1Y «HauioHanbHuii HayKOBUIA LIEHTP pafiauiiHoi MeaULMHU, reMaToJIorii Ta OHKONOriT»

MEXAHI3MH PO3BUTKY 'OCTPUX JIM®OBJIACTHUX
JEUKEMIN V JTITEN IMICJIA YHOPHOBUJIBCHKOI ABAPII

Kosnip B. A., basuka /I. A., Bpyciaosa K. M., JIsmenko JI. O., Inakina C. I'., Konapamosa B. T,
IIymxkapsosa T. 1., IIerkoBa H. M., Ilanyenko JI. M., AApomenko 2K. C., 3aiiuesa A. JI., I'onuap JI. O.,

Tpuxni6 1. B., Isanosa O. M., Yepaum T. O.

Jepacasna ycmanosa«Hauyionanvhuil Haykosuil uenmp paoiayitiHoi MeouyuHu, eemamonoeii ma
onkonoeii Hauionanvroi akademii meduunux nayk Ykpainu», éya. FOpis lisenka, 53, m. Kuis,

04050, Yxpaina

MECHANISMS OF THE DEVELOPMENT OF ACUTE
LYMPHOBLASTIC LEUKEMIA IN CHILDREN AFTER

THE CHORNOBYL ACCIDENT

Zhovnir V. A., Bazyka D. A., Bruslova K. M., Lyashenko L. O., Galkina S. G., Kondrashova V. G.,
Pushkareva T. 1., Tsvetkova N. M., Panchenko L. M., Yaroshenko Zh. S., Zaitseva A. L., Gonchar L. O.,

Trykhlib 1. V., Ivanova O. M., Chernysh T. O.

State Institution «National Research Center for Radiation Medicine, Hematology and Oncology of the
National Academy of Medical Sciences of Ukraine», 53 Yuriy Illenko St., Kyiv, 04050, Ukraine

AKTyasbHiCTh. 3MiHU B CTPYKTYPi KiCTOK, CTpPOMAJIh-
HOMY MiKpOOTOUEHHi KiCTKOBOTO MO3KY Ta iXHbOI
peryJisiiii € OMHUM 3 MeXaHi3MiB JIeliKeMOTeHe3a.
Merta nocaimxkeHHs. OUiHUTHA TPOLIECU OCTEOYTBO-
peHHS y JiTeil 3 TOCTpUMHU JIiM(POOIACTHUMMU JIeH -
kemisimu (IJIJI) Tta miteit 6e3 OHKOreMaTOJOTriYyHOI
MaTOJIOTi1, KUTENiB paJioaKTUBHO 3a0pyIHEHUX Te-
putopiit (P3T), 3anexHo Big oOMiHy 3aii3a Ta rop-
MOHAQJILHOI peTyJIsLIii.

Metomu. O6ctexxeHo 145 miteir Bikom Bim 6 mo 18
pokiB 3 I'JIJI (1998—2023 pp.). BuBuanu npoJticepa-
TUBHY aKTUBHICTb KicTKOBoro Mo3ky (KM), maHku
reMonoe3y Ha eranax ximioreparii (XT), KyJabrypy
¢iopoobmactiB KM. OniHioBamm aMiHOKWCIOTHUMA
CKJIaJl KoJIaTeHy, JIyXKHY (ocdaTasy Ta Kaibliil cu-
poBaTKM, BiTaMiH D, IIiIbHICTh KiCTKOBOI TKAHUHU
(IIKT), BMiCT KOPTU30Jly Ta TUPEOTPOMHOTO TrOp-
mony tinodizy (TTT'), ooMin 3amiza (cupoBaTKOBe
3amizo (C3), deputun (CD), rpanchepun (CTD),
koediuieHT HacuyeHHs TpaHchepuny (KHT)). Y 124
JIiTeii aHaAJOTiYHOIO BiKYy 3arajibHOI MOMYJsLil 3i
cKapraMM Ha OCCaITii Ta apTpaJirii mpoTarom 2—3-x
pOKiB BUBYaAJIM OiOXiMiYHi TOKa3HMKU CUPOBATKU
kposi Ta IIIKT (2024—2026 pp.). /1031 onpoMiHEeHHS
Ha KM y niteit 3 I'JIJ1 cranoBunu (4,67 = 0,19) M3B;
IHAMBiIyali30BaHi 403U BHYTPILIHbOTO ONPOMiHEH-
HA y AiTeli 3aranbHoi nomysanii — (1,48 = 0,32) m3B.
3acTOCOBYBAJIM METOAW MaTeMaTUYHOI CTaTUCTHU-
KM (koediuieHTn Kopesauii Ct’roaeHTta, IlipcoHa,
U-test, x?).

Relevance. Changes in the bone structure, bone mar-
row stromal microenvironment and their regulation
are among the mechanisms of leukemogenesis.
Objective. To assess the processes of bone formation in
children with acute lymphoblastic leukemia (ALL)
and children having no oncohematological disease
from those resident in radiologically contaminated
areas (RCAs), depending on the parameters of iron
metabolism and hormonal regulation.

Methods. The pediatric ALL patients (n = 145) aged 6
to 18 years were examined (1998—2023). The prolifer-
ative activity of bone marrow (BM), indices of
hematopoietic branches at the stages of chemotherapy
(CT), and culture of BM fibroblasts were studied. The
amino acid composition of collagen, serum alkaline
phosphatase and calcium, vitamin D, cortisol and pitu-
itary thyroid-stimulating hormone (TSH) were assay-
ed both with the parameters of iron metabolism i.e.
serum iron (SI), ferritin (SF), transferrin (STF), and
transferrin saturation coefficient (TSC). Bone mineral
density (BMD) was measured too. Serum biochemical
parameters and BMD were studied for 2—3 years
(2024—-2026) in the children of a similar age (n = 124)
from the general population with complaints of ossal-
gia and arthralgia. Radiation doses to the BM in chil-
dren with ALL were (4.67 = 0.19) mSyv; individualized
internal radiation doses in children from the general
population were (1.48 £ 0.32) mSv. Mathematical sta-
tistics methods were applied (Student’s, Pearson’s
correlation coefficients, U-test, y?).

National Academy of Medical Sciences of Ukraine 4 Sl «National Research Center fof Radiation Medicine, Hematology and Oncology»

Pesyasratu. B iHiniansHuit iepion no moyatky XT y
41,3 % niteit 3 ['J1J1 Oyau 3MiHU B CTPYKTYPi KiCTKO-
BOi TKaHMHU. KidbKiCThb KOJOHIEYTBOPIOWOUUX OJIU-
Hulp didpodaactiB KM Oyna 3HmxeHa B 3,5 pasu
MOPiBHSIHO 3 KOHTPOJEM. 3MiHU y BMIiCTi aMiHOKMC-
JIOT B CeYi XBOPUX CBITYMJIU MPO MOPYLIEHHS Y CUH-
Te3i KoJlareHy Ta OCTEOHI, 1110 BIUIUBAJIO Ha CTPYKTY-
Py KiCTKOBOi TKaHMHU, ii LIIIBHICTh i (PYHKIIIOHY-
BaHHsI CTPOMaJIbHOTO MiKpooToueHHsI KM. VY 26,2 %
JiTel criocTepiraJuch MPOSIBU TiMOKOPTULIM3MY, Y
6,0 % — rinodyHKIIis IUTONOAIOHOT 3a1031. BigHOB-
JneHHs KM Ha eranax XT y 85,0 % xBopux Ha I'JIJI
BiZOyBajoCh 3a TpaHYJOLUMTAPHO-MOHOLIUTAPHUM
tunioM. ITpu nposeneHHi XT nmocuatoBaiucs 3MiHA B
OpraHiyHil Ta MiHepa/lbHii KOMIIOHEHTI KiCTKOBHUX
crpyktyp Ta HIKT. Bmict C3 Tta C® y nmiteit migBu-
myBaBes, y 24,6 % micng XT 6yB Hammiiok CO
((345,3 £ 16,4) ur/miu). BcraHOBIIEHO 3BOPOTHUIA
3B’5130K MiXK C3 i C® Ta nporHosom [J1J1 y xBopux
(r=-1,0ir=-0,44, BinnosinHo) (p < 0,001). ¥ 50,3 %
niteii minpuiiyBascs pisenb TTT (7,23 £ 0,61 MmOxn/i).
Pesynbratu oOCTexXeHHS AiTel 0e3 OHKOoreMaro-
JIoriyHoi nmaTostorii mokasanu, 1o y 46,0 % LLIKT oy-
Jla HOpMaTUBHOIO, He3Baxkalouu Ha CKapru, Ipura-
MaHHi U1 3MiH B KicTkax. Y 36,3 % niteit LIIKT Oy-
Ja 3HKeHa Ha 25—30 % 3a paxyHOK AediluTy op-
raHiyHO1 KOMIIOHEHTM KiCTOK Ta MpoleciB MiHe-
panizanii. ¥ 17,7 % LIIKT Hmkae 30 % cnonydyanach
3 1eiUTOM OUJIKOBOI CTPYKTYPH, HAIUTUIIKOM 3aJli-
3a B OpraHi3mi Ta AUCQYHKIIIEIO IIMTONOAIOHOT 3a710-
3u. J1o3u onpoMiHeHHsI AiTeli He BILUIMBAJIU Ha I0Ka3-
HUKM OCTEOYTBOPEHHSI.

BucHoBku. MexaHi3aMu 3MiH B KiCTKOBUX CTPYKTypax,
cTpoMajbHOMY MikpooToyeHHi KM 0o0yMoBieHi no-
pYLIEHHSIMM, IIOYMHAIOYM 3 KOJAareHOYTBOPEHHSI,
MpolieciB MiHepaJi3allil KicTOK, HaJJIUIIIKOM 3aJli3a B
OpraHi3mi Ta 3MiHaM{ B TOPMOHAJbHIN peTYJIsLLiii.
HiTu 3 MOPYLIEHHSIMU B KOMIAPTMEHTAaX KiCTOK CTa-
HOBJISITH TPYIly PU3UKY 3 OHKOIeMaTOJIOTiYHOI 1aTo-
JIorii.

Results. There were changes in the structure of bone
tissue in the 41.3% of children with ALL before the
start of CT. The number of colony-forming units of
BM fibroblasts was reduced by 3.5 times compared to
the control. Changes in the content of amino acids in
urine of patients indicated the abnormal synthesis of
collagen and osteon, affecting the structure of bone
tissue, its density and functioning of the BM stromal
microenvironment. The 26.2% of children had mani-
festations of hypocorticism, and 6.0% had hypothy-
roidism. Restoration of BM at the stages of CT in
85.0% of patients occurred by the granulocytic-
monocytic type. There was an intensification of
changes in the organic and mineral components of
bone structures and BMD during the CT. The SZ and
SF contents in children were increasing. There was an
excess of SF ((345.3 £ 16.4) ng/ml) upon CT in the
24.6% of cases. An inverse relationship was estab-
lished between the SZ and SF serum content and
ALL prognosis (r = -1.0 and r = -0.44, respectively)
(p < 0.001). There was the increased serum level of
TSH (7.23 £ 0.61 mU/1) in the 50.3% of children.
Examination of children having no oncohematologi-
cal disease showed normal values of BMD in the
46.0% of cases despite complaints due to the bone
disorders. The BMD was reduced by 25—30% in the
36.3% of children due to the deficiency of bone
organic component and abnormal mineralization
processes. In the 17.7% of cases, BMD below 30%
was associated with the protein structure deficiency,
iron excess in the body and thyroid dysfunction.
There was no association of the radiation doses and
parameters of bone formation.

Conclusions. The mechanisms of changes in bone
structures and BM stromal microenvironment are
caused by disorders, starting with abnormal collagen
formation, bone mineralization processes, body iron
excess and hormonal dysregulation. Children with
disorders in the bone compartments constitute a risk
group for oncohematological disease.
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HaujonanbHa akapemis MeguyHnx Hayk Ykpaihu 4 1Y «HauioHanbHuii HayKOBUIA LIEHTP pafiauiiHoi MeaULMHU, reMaToJIorii Ta OHKONOriT»

MOP®OJIOTTYHI, IMYHOTI'TCTOJIOTTYHI TA YJIBTPACTPYKTYPHI
OCOBJINBOCTI ®ETOIIVIAHIEHTAPHOI'O KOMILUIEKCY
IMPOTATOM 40 POKIB YOPHOBMJIbCBKOI KATACTPODU

3anopoxna T.JI., Bonnapenko FO.M., Anrunkin 10.T., Bopo6iiosa I.1., Hoco 1., Teiinera M.I.

Lepacasna ycmanosa «Bceykpaincokuii uenmp mamepurncmea ma oumuncmea HAMH Ykpainu», Kuis,

Ykpaina

Mixcnapoonuii ynieepcumem Xipocimu, Xipocima, fAnonis

MORPHOLOGICAL, IMMUNOHISTOLOGICAL AND
ULTRASTRUCTURAL FEATURES OF THE FETOPLACENTAR
COMPLEX DURING 40 YEARS OF THE CHORNOBYL DISASTER
Zadorozhna T.D., Bondarenko Y.M., Antypkin Y.G., Vorobyova I.1., Noso Y., Deynega M.I.

State Institution «Ukrainian Center for Motherhood and Childhood of the National Academy of Medical

Sciences of Ukraine», Kyiv, Ukraine

Hiroshima International University, Hiroshima, Japan

AxrtyanbHicTh. B JlepxaBHili yctaHOBI «BceykpaiHCh-
KMiA LeHTp MartepuHcTBa Ta autuHctBa HAMH VYk-
painm» (mani — LleHTp) ciBpobiTHMKAMU JabopaTopil
naToMopdoJIoril y CITiBIIpalli 3 BiITiIEHHSIM Cy4aCHUX
MEIWYHUX TeXHOJIOTiH B aKyIlIepCTBi Ta IIepUHATOJIOTIT
(tmpobecop Bopoo6iiosa I.1., mpodecop CxpuiraeHKO
H.A., nokrop dinocodii Jlozosa JI.A.), BinaiaeHHS Me-
JUYHUX MPpo0OJieM IUIaHyBaHHS CiM ™1 Ta BiIAiIeHHS pe-
abimiTanii penpomyKTUBHOI (DYHKIIIT XIiHOK (I.MEI.H.
Tpoxumosnu O.B., n.men.H. Peennko O.0O, m.Men.H.,
npod. Kopnaupka A.T") Ta 1Y «HauioHanbHuUi HayKo-
BUIA LIEHTP padialiiHOT MeIULIMHW, TeMaTOJIOTi1 Ta OH-
kosorii HAMH Ykpaian» (Bikrop Mopo3oB, Mukomna
Kypbsta, Banentuna BacuiieHko) mpoBeneHi yHi-
KaJIbHi JOCTiIKeHHs (peToraueHTapHOIO KOMILIEKCY
3 ypaxyBaHHSIM MOKA3HUKIB BHYTPILIHLOTO OMPOMi-
HEeHHsI, B pe3ynbrati YopHoOUIbChKOI KatacTpodu 3
1986 poky mpotsirom 40 pokiB, 3a gaHuMu «CepTu-
(dikarty muaueHTH» (aBTOpCchKe mpaBo Ne 77266), KoT-
puit 6yB cTBOpeHUIT B jabopaTopii maroMopdoorii
IIJ1ST 3AiCHEHHST MOHITOPMHTY 3MiH TITaneHTH. OCKilb-
KU TUTalleHTa PO3BUBAETHCS 3 EHIOMETPiaTbHUX CTPYK-
Typ, 3a OCTaHHi 5 poKiB, HamMu OYyJO TPOBEACHO
JIOCJIIKEHHSI CTPYKTYpU E€HAOMETPil0 JO HacCTaHHS
BariTHOCTi. OCOOMBY yBary IIpUIiIEHO JOCTIIKEHHIO
MOpGONOTIYHNX Ta IMyHOTICTOXiMIYHIX OCOOIMBOCTEN
TineprjacTUYHUX MPOLIECiB B €HAOMETPI.

Merta. Jocnigut MOpdoa0riyHi Ta iMyHOTiCTOXiMiuHi
0COOJIMBOCTI PEIPONYKTUBHUX CTPYKTYpP 3 ypaxyBaH-
HSIM 3MiH B IUIALIEHTI Ta TKAHUHAX €HIOMETPIl0 B M-
HaMili 40 poKiB YOpHOOMILCKOI KaTacTpodu 3 BU3HA-
YEeHHSM BIUIMBY MapKepiB iHKOpIOpyBaHHSI pajiio-

Relevance. At the State Institution «All-Ukrainian
Center for Maternity and Childhood of the National
Academy of Medical Sciences of Ukraine» (hereinafter
referred to as the Center), the employees of the
Pathomorphology Laboratory in cooperation with the
Department of Modern Medical Technologies in
Obstetrics and Perinatology (Professor Vorobyova I.1.,
Professor Skrypchenko N.Ya., Doctor of Philosophy
Lozova L.A.), the Department of Medical Problems of
Family Planning and the Department of Rehabilitation
of Women’s Reproductive Function (Dr. Trokhy-
movych O.V., Dr. Revenko O.0O., Dr. Kornatska A.G.)
and the State Institution «National Scientific Center for
Radiation Medicine, Hematology and Oncology of the
National Academy of Medical Sciences of Ukraine»
(Viktor Morozov, Mykola Kuryata, Valentina Vasy-
lenko) conducted unique studies of the fetoplacental
complex, taking into account indicators of internal
radiation, as a result of the Chernobyl disaster since
1986 for 40 years, according to the «Placenta Certi-
ficate» (copyright No. 77266), which was created in the
pathomorphology laboratory to monitor placental
changes. Since the placenta develops from endometrial
structures, over the past 5 years, we have conducted a
study of the structure of the endometrium before preg-
nancy. Particular attention was paid to the study of mor-
phological and immunohistochemical features of
hyperplastic processes in the endometrium.

Objective. To study the morphological and immunohis-
tochemical features of reproductive structures, taking
into account changes in the placenta and endometrial
tissues in the dynamics of 40 years of the Chernobyl dis-
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HYKJIiny mes3iii-137 B TmaleHTi Ha perpOoayKTUBHE
3M0pOB’S XKiHOK. Ta TOPIiBHATH iX 3 0COOJUBOCTSIMU
3MiH B €HJIOMETpii MpU MepeayacHuX MoJorax.
Mertomu. ITaroMopdosoriyHuii Ta iMyHOTICTOXiMIYHUIA
(CD-31, CD-105, VEGEF, PCNA, Ki-67, TUNEL,
CEA, CD-44, CD-117) anaini3, BUSIBJIGHHSI BMIiCTy CO-
JIel BaKKUX METalli Ta MOJILMKIIYHUX apOMaTUYHUX
riapoKapOOHAaTiB, eJIeKTPOHHO-MiKPOCKOMIUHE TOCTi/-
JKEHHSI Ta pagioMeTpHUYHEe JOCTiIKeHHSI

Pe3yasratu. PiBeHb iHKOpHOpYBaHHS padiOHYKIIiiB
Lesiro-137, 1110 JOCTOBIPHO MPU3BOIUB [0 MATOMOP-
(osroriyHMX 3MiH IDIALleHTH cTaHoBUB > 4,8 BK/KT,
OyJl0 BIHEplle B CBIiTi BUSIBICHO iMYHOTICTOXIMiUHY
ekcrpecito KaprmHoeMmopionanbHoro antureHy CEA.
3 2021 Oyno BUSBIEHO MiABUILECHHST iHKOPIIOPYBaHHS
panionykiinamu 10 9 bk/kr, Ha moyaTok 2026 poky
noxonuth no 19 bk/kr. [lpu HakonmuueHHi Oinmie
10 Bk/Kr BUHMKAIOTh YpaXKeHHS TUTALEHTH, 110 30i1b-
LIIYE PU3MK MepeayacHuX roJjoris. [TaTomopdooriute
JOCIIIKeHHS MPK TIepeIYacHUX I10JI0TaX, BUSBUJIO
YaCTKOBE YU MOBHE 3HMXKEHHSI CyAuHHOI nepdy3sii B
MaTepUHCHKIA Ta IIOAOBIM CTPYKTypax IUIALICHTH,
30i/IbIIIEHHST MapKepiB cTpecy (CUHLUTIAIbHUX BY3-
JIMKiB (aBTOpChKe mpaBo Ne 112811) Ta MaTepMHCHKIX
BHYTPIIITHIX iH(apKTIiB) B IUIAIIEHTi, BOPCUHU XOpioHa
nepeBaxkHO He3pini Ta npedopmoBaHi. IMyHoric-
TOXiMiYHO CITOCTEPIra€Thcsl BUpa3Ha eKCIpecist KapLu-
HoeHMmoOpioHansHoro antureny CEA B 25% crioctepe-
KeHb ((Pi3ioJIOriYHO He 3YCTPiYa€eTbCs B CTPYKTypax
IUIALIeHTH ), TIpoJtipepaTtBHOro Mapkepy Ki-67 ta me-
3eHXiMaJIbHOrO Mapkepy vimentin. IMyHoricToxiMiuHO
JoBeaeHa JecTpyKiis 46% cTOBOYPOBUX KIIITMH Ha T
30UIBIICHHS IX 3arajJbHOI KUIBKOCTI B 2—3 pas3u (aB-
Topchbke npaBo Ne 126778). I1st BU3HAYEHHS TSKKOCTI
CTpecy mapajeybHO OyJI0 MPOBEAEHO iMyHO(pEPMEHT-
HU aHani3 Saliva-test, 1110 BUSIBUB TTiABUILEHHS PiBHS
MapKepy CTpecy 10 BEpXHbOI MeXi HOPMU Y KiHOK 3
nepeayacHMMU T10JI0raMM, KOTPi Majy BUCOKI TTOKa3-
HUKHU iHKOPIIOPYBaHHS pagiOHYKJIiMliB.

BucnoBku. TakyuM 4YMHOM, MJalleHTa € OpPraHoM
0i0JTOTIYHOTO MOHITOPUHTY (IO € TTATBEPIKEHUM
HallUM TIPOJOHTOBAHUM 40-pidyHUM JTOCTIIKEeH-
HSIM), MIpUIAMAE y4acTh B OPTaHOTEHE31 TIJI0Iy, OHKO-
reHesi (MO3MTMBHA €KCMOpecisl iMyHOTiCTOXiMiUHOTO
mapkepy CEA, mecTpykiisg cTOBOYPOBUWX KIIITMH
Mmapkepu CD-44 ta CD-117) npu HakKoTHWYeHHi
panionykminiB (uesiii-137) > 4,8 — 19 Bbk/kr. Hoc-
TOBIPHO BCTaHOBJIEHO 30i/JbIIIEHHSI MapKepiB CTpecy
(cuHLMTIAABHI BY3JIMKM Ta iX siapa, BimlmapyBaHHS
JeIUIyaTbHOT 000JIOHKM), SIKi TPUBOASATH 10 PETpO-
JTYKTUBHOI MaTOJI0Tii (BcTaHOBJIeHO o gaHuM «Cep-
TU(IKaTy TIaleHTH» ).

aster, with the determination of the influence of mark-
ers of incorporation of the radionuclide cesium-137 in
the placenta on the reproductive health of women. And
to compare them with the features of changes in the
endometrium in premature birth.

Methods. Pathomorphological and immunohistoche-
mical (CD-31, CD-105, VEGF, PCNA, Ki-67,
TUNEL, CEA, CD-44, CD-117) analysis, detection
content of heavy metal salts and polycyclic aromatic
hydrocarbons, electron microscopic examination and
radiometric examination

Results. The level of incorporation of radionuclides
Cesium-137, which reliably led to pathomorphological
changes in the placenta, was > 4.8 Bg/kg, immunohis-
tochemical expression of Carcinoembryonic antigen
CEA was detected for the first time in the world. Since
2021, an increase in radionuclide incorporation to
9 Bg/kg has been detected, and by the beginning of
2026 it reaches 19 Bg/kg. With the accumulation of
more than 10 Bg/kg, placental lesions occur, which in-
creases the risk of premature birth. Pathomorphological
examination in premature birth revealed a partial or
complete decrease in vascular perfusion in the maternal
and fetal structures of the placenta, an increase in stress
markers (syncytial nodules (copyright No. 112811) and
maternal internal infarctions) in the placenta, the cho-
rionic villi are mostly immature and deformed. Immu-
nohistochemically, a distinct expression of the carcino-
embryonic antigen CEA is observed in 25% of observa-
tions (physiologically not found in the structures of the
placenta), the proliferative marker Ki-67 and the me-
senchymal marker vimentin. Immunohistochemically,
the destruction of 46% of stem cells was proven against
the background of an increase in their total number by
2—3 times (copyright No. 126778). To determine the
severity of stress, an enzyme-linked immunosorbent
assay Saliva-test was performed in parallel, which
revealed an increase in the level of the stress marker to
the upper limit of normal in women with premature
births who had high rates of radionuclide incorporation.
Conclusions. Thus, the placenta is an organ of biolog-
ical monitoring (which is confirmed by our prolonged
40-year study), participates in organogenesis fetus,
oncogenesis (positive expression of the immunohisto-
chemical marker CEA, destruction of stem cells
markers CD-44 and CD-117) with the accumulation
of radionuclides (cesium-137) > 4.8 — 19 Bg/kg. An
increase in stress markers (syncytial nodules and their
nuclei, detachment of the decidual membrane) has
been reliably established, which lead to reproductive
pathology (established according to the data of the
«Placenta Certificate»).
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MAPKEPU AKTUBALII JIIM®OIIUTIB MNEPUPEPUYHOI KPOBI B
YYACHMUKIB JIKBIJALIT HACJIAKIB ABAPII HA YAEC

3Bapuu JI.M., JIackiBceka O.B., ba3uka JI.A.

Iepacasna ycmanosa «HayionanvHuil Haykosuil uenmp paoiayiitHoi MeouyuHu, eemamonoeii ma
onkonoeii Hayionaavnoi akademii meouunux Hayk Yxpainu», m. Kuie, Yxpaina

THE ACTIVATION MARKERS OF PERIPHERAL BLOOD LYMPHO-
CYTES OF THE CLEAN-UP WORKERS OF THE CHORNOBYL

ACCIDENT
Zvarych L. M., Lyaskivska O. V., Bazyka D. A.

State Institution «National Research Center for Radiation Medicine, Hematology and Oncology of the
National Academy of Medical Sciences of Ukraine», Kyiv, Ukraine

AKTyanbHicTh. OTHMMU 3 JOBIOCTPOKOBMX HACTIIKIB
panmialiiiHOro OIPOMIiHEHHS € CTiliKi TOpyLIeHHS
iIMYHHOTO CTaTycy (BKJIIOYalOuM aucOagaHc cyomnorny-
JISILIN JTiM(OLIMTIB Ta 03HAKM MPUCKOPEHOI iMyHOCEe-
HeCIIeHIIi1) 0ci0, TTocTpaXkmaanx BHACIIIOK aBapii Ha
YAEC. Tomy nochiixXeHHsST MapKepiB akKTuBallil
JiM@OLUTIB O03BOJUTH TAUOLIE 3PO3YMITH Me-
XaHi3MM Ta PU3UK PO3BUTKY iMYHOMNATOJOTIiUHUX
CTaHiB IIiCJIs1 ONPOMiHEHHSI.

Merta nocnigkeHHs. BuzHauuTu Mapkepu akTUBallii
JniMpouuTiB mepudepruuyHoi KpoBi B yYaCHUKIB
JikBimanii HacmiokiB aBapii (YJIHA) na YAEC.
Metomu. IMyHoJOTiUHI (ITpOTOYHA ILIMTOMETpisT) Ta
CTaTUCTUYHI.

Pe3synbratu. OcHoBHa rpymna — 72 YJIHA na YAEC,
BikoM 56—64 (60,63 * 1,89) poku. KoHtponbHa rpy-
na — 23 nawieHTu, Bikom 51-77 (65,85 = 7,65) pokiB
3 BiZICYTHICTIO OHKOJIOTIYHOTO 3aXBOPIOBAHHS, XPO-
HIYHOI IaTOJIOrii Y CTaHi 3arOCTpeHHS Ta pagialliiiHO-
ro aHamHe3sy. [Ipu nocaigkeHHi OCHOBHUX CYyOIOITy-
AL JiMMOLNTIB HE BUSIBICHO BiIMiHHOCTEN MiX
cepeaHbOrpynoBruMu nokasHukamu CD3* T-nimdo-
uuTiB, 30kpema CD4+ T-xemmepis i CD8" untoTok-
cuunux T-nimpouutiB, TCRoB* i TCRyd™ T-nimpo-
umtiB, Ta CD19* B-niMdouutiB B ocid rpyn oodcre-
>KeHHs. BimHOCHA KiJbKiCTb 3arajabHOi CyOIomyJsiii
CD45%14™ nimdouutiB Takox Oyia momaioHoo. JInu-
1IIe CEPENHBOTPYNOBUI MOKa3HUK He3pimnx CD4+8*
T-niMmpouunTiB XapakTepu3yBaBCcs TEHAECHIIIEID O
3HmkeHHs B YJIHA na YAEC. Cepea LMTOTOKCUY-
HUX JIiMQOLUTIB, CEpPeaHbOrPyINOBi MOKA3HUKU
CD16*CD56" natypanbuux xinepiB (HK) ta Haty-
panpHux Kinepuux T-mimpouutie (HKT) oOynm
MONiOHUMM B OCiO Tpym 0OCTEXKEHHSI, HATOMICTb Bifl-
HocHa Kinbkicts CD3757* HKT xapakrepnsyBaiiacs

Background. Persistent radiation-induced alterations
of immune homeostasis, including dysregulation of
Ilymphocyte subpopulations and features of accelerat-
ed immunosenescence, represent significant long-
term consequences of exposure in individuals affected
by the Chornobyl accident. Therefore, investigation
of lymphocyte activation markers may provide deeper
insight into the mechanisms and risks of radiation-
induced immunopathological conditions.

Aim of the study. To determine activation markers of
peripheral blood lymphocytes of the clean-up workers
of the Chornobyl accident.

Methods. Immunological methods (flow cytometry)
and statistical analysis.

Results. The study group included 72 clean-up work-
ers of the Chornobyl accident aged 56—64 (60.63 +
1.89) years. The control group included 23 patients
aged 51—77 (65.85 + 7.65) years with no history of
cancer, acute chronic disease or radiation exposure.
Analysis of the main lymphocyte subsets revealed no
differences between the mean group values of CD3"*
T-lymphocytes, particularly CD4* T-helper and
CD8" cytotoxic T-lymphocytes, TCRof* and
TCRyd" T-lymphocytes, and CD19+ B-lymphocytes
in the study groups. The relative abundance of the
total CD45%14" lymphocytes was similar. Only the
mean group values of immature CD4*8" T-lympho-
cytes showed a decreasing trend in the clean-up work-
ers of the Chornobyl accident. Among cytotoxic lym-
phocytes, the mean group values of CD16*CD56*
natural killer (NK) and natural killer T-lymphocytes
(NKT) were similar in the study groups, and the rela-
tive number of CD3*57* NKT showed a decreasing
trend in the clean-up workers of the Chornobyl acci-
dent. The relative number of CD3*25" T-lympho-
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TeHaeHLielo g0 3HuxeHHs B YJIHA na YAEC.
Bignocna kinbkicte CD3%25% T-aimdouutis Oyia
puma B YJIHA na YAEC, HixX B 0ci0 KOHTpPOJILHOI
rpymu (p < 0,05), 3a paxyHOK BMILOI KiJbKOCTi
CD4%25" T-nimdouutiB. He Oy0 BUSBIEHO BiIMiH-
HocTell moka3HukiB T-nmimdonurie Ta HK, ki ekc-
npecyiotb HLA-DR, B oci6 rpyn obocrexenns. Ce-
penHborpynoBuii mokazuuk CD19*25* B-nimdouutis
oyB HxuuM (p < 0,01), a CD3"HLA-DR™ B-nimdo-
uutiB — BuwuM (p < 0,01) B YIHA na YAEC. IIpu
LILOMY He BUSBJIEHO 3MiH BifHOCHOI KitbkocTi CD38"
T- i B-nimdoruuTiB. CiocTepiranocst pizke 3HUKEHHS
nokasHuka HaiBHuX T-nmimgouutiB (p < 0,05) 6e3
3MiH MOKa3HUKIB cyononysiin T-aiMbounTis ma-
M’gTi (TepMiHaJIBbHO AUPEPEHIIIIIOBaHNX, CTOBOYPO-
Bux, edpexkTopHux i T-miMdouuTiB LIeHTpaIbHOI Ha-
m’sati) B YIHA na YAEC.

BucnoBkn. OtpuMaHi pe3yabTaTd BKa3ylOTh Ha
BiZHOCHE 30€pexKeHHSs 3arajbHOl1 CTPYKTYpPU OCHOB-
HUX CYyOTomnynsiii JiM(POLUTIB y BiggaaeHOMY
MepioAi Mmicas ornmpoMiHEHHS, 10 CBIAYUTh PO Bil-
CYTHICTb BUpPaXXe€HOro iMyHoAedIilIMTHOro cTaHy abo
ausperyisuii. Pazom 3 1M, BUSIBJIEHI 3MiHU Mepe-
po3Moniny akKTUBALIAHUX 1 AUdEepeHUinHUX MapKe-
piB BimoOpaxawTh (YHKIIOHAIbHY IepeOymaoBy
iMyHHOI cucteMu. TeHAEHisT 10 3HMKEHHST HE3PiIuX
CD4*8* T-nimdouuris Ta CD3*57* HKT pazom 3
pi3KUM 3MEHIIeHHSIM HaiBHUX T-1iM@OLUTIB Mpu
30epexxeHHi cyonomyasauiii T-nimdouurtie mam’sri
MOXE CBiTYWTH MIPO BUCHAXEHHS THUMYC-3aJIesKHOI
JIaHK1, 3HMXKEHHSI pereHepaTOpHOro ITOTEHIlialry
T-xmiTuHHOTO MYy, 03HAKM MPUCKOPEHOI iMyHOCe-
HECIICHIIil Ta 0OMEXEHHSI MOXJIMBOCTI (pOpMyBaHHS
MEPBMHHOI iMYHHOI BiAMOBiIi HAa HOBi AHTUTEHU.
[MigBuieHHs BimHOCHOI KibkocTi CD4*25" T-mim-
(oLuTiB BimoOpaxkae HasIBHICTb XPOHIYHOI aHTUTEH-
HOI CTUMYJISIIT Ta KOMITEHCATOPHOI akTuBallii T-xen-
nepiB. 36inbmenHs HLA-DR* B-nimdbouuTiB Ha Ti1i
3HrkeHHs1 CD19725" B-nimdouuTiB MoXe BKa3yBa-
TU Ha aucOajlaHC akTuBalii B-KIiTMHHOI JlaHKU 3
MOXJIMBAM TOPYIICHHSM TYMOPAJIBHOTO iMYHITETY.
BincytHicte 3miH exkcmpecii HLA-DR* T-nimdo-
mutiB i HK paszom 3 CD38 Ha mimdonurax cBiTdnuTh
PO BiACYTHICTb CUCTEMHOI TillepaKTHUBaLlii iMyHiTe-
Ty. OTXe, BUSBIEHUI iMyHO(EHOTHUIT MOXe BimoOpa-
KaTU padialiiHO-iHAyKOBaHe MPUCKOPEHHS iMyHO-
CEHECLIeHLIii i3 BTpaTol aJaliTUBHOIO MOTEHILialy
iMYHHOI cCTeMU, ajie 0e3 TeKOMIIeH callii, 1110 MiABU-
1Y€ CIIPUNUHATAUBICTD 10 iH(EKIIi Ta pU3UK aKTH-
Ballil ayTOIMyHHHUX MpPOLECiB i KaHLEpOreHe3y B
YJIHA na YAEC.

cytes was higher in the clean-up workers of the
Chornobyl accident than in persons of the control
group (p < 0.05) due to the higher number of
CD4%25" T-lymphocytes. No differences were found
in the indices of HLA-DR* T-lymphocytes and
HLA-DR* NK in the study groups. The mean group
values of CD19"25" B-lymphocytes were lower (p <
0.01), while the indices of CD3"HLA-DR" B-lym-
phocytes were higher (p < 0.01) in the clean-up work-
ers of the Chornobyl accident. No changes were
detected in the relative number of CD38* T- and B-
Iymphocytes. A marked reduction in the relative
number of naive T-lymphocytes (p < 0.05) was
observed, with no changes in the memory T-lympho-
cyte subsets (terminally differentiated, stem, effector,
and central memory T-lymphocytes) in the clean-up
workers of the Chornobyl accident.

Conclusions. The obtained results indicate a relative
preservation of the overall structure of major lympho-
cyte subsets in the late period after radiation expo-
sure, suggesting the absence of pronounced immun-
odeficiency or immune dysregulation. Furthermore,
the observed redistribution of activation and differen-
tiation markers reflects functional remodeling of the
immune system. A tendency toward a decrease in im-
mature CD4*8* T-lymphocytes and CD3*57* NKT,
together with a marked reduction in naive T-lym-
phocytes accompanied by preservation of memory
T-cell subsets, may indicate depletion of the thymus-
dependent component, reduced regenerative capacity
of the T-cell pool, features of accelerated immunose-
nescence, and limited ability to mount primary
immune responses to novel antigens. An increase in
the relative number of CD4%25" T-lymphocytes
reflects the presence of chronic antigenic stimulation
and compensatory activation of T-helpers. An in-
crease in HLA-DR* B-lymphocytes against a back-
ground of decreased CD19%25" B-lymphocytes may
indicate an imbalance in B-cell activation with
potential impairment of humoral immunity. The ab-
sence of changes in HLA-DR expression on T-lym-
phocytes and NK cells, as well as CD38 expression on
Ilymphocytes, indicates the absence of systemic
immune hyperactivation. Thus, the identified immu-
nophenotype may reflect radiation-induced accelera-
tion of immunosenescence associated with loss of the
adaptive potential of the immune system without
decompensation, which may increase susceptibility to
infections and elevate the risk of autoimmune activa-
tion and carcinogenesis in the clean-up workers of the
Chornobyl accident.
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CTAH TA ITPOBJEMUA ®YHKIIIOHYBAHHA JTEP2KABHOI'O
PEECTPY YKPAIHU Y BIJIZIAJIEHOMY ITEPIOJI ITICJIS ABAPII

HA YAEC

IBanosa O.M.!, Maciok C.B.!, Tepemenko C.0.2, Mapueniok O./1.%, I'yoina I.I'.2, Bynepanbka B.B.!,

Boiixo 3.H.!

"lepucasna ycmanosa «HauyionanvHuil Haykosuil uenmp paoiayiitHoi meouyuHu, eemamonoeii ma
onkonoeii Hauionanvroi akademii meduunux nayk Ykpainu», m. Kuie, Yxpaina
?Jlepucasna ycmarnoga «Yxpaincokuil yenmp inghopmayiiinux mexronoeiti ma Hayionansenozo Peecmpy»

MO3 Ykpainu

CURRENT STATE AND ISSUES OF UKRAINE’S STATE REGISTER IN
THE LONG-TERM PERIOD AFTER THE CHORNOBYL ACCIDENT

Ivanova O.M.', Masiuk S.V.!, Tereshchenko S.0.2, Martsenyuk O.D.?, Hubina I.H.2, Buderatska V.B.',

Boiko Z.N.!

!State Institution «National Research Center for Radiation Medicine, Hematology and Oncology of the
National Academy of Medical Sciences of Ukraine», Kyiv, Ukraine
State Institution «Ukrainian Center for Information Technologies and the National Register» of the

Ministry of Health of Ukraine, Kyiv, Ukraine

AKTyanpHicTh. YOpHOOMIBCHKA KaTacTpoda 3aIuIiia-
€ThCSI OMHIE€I0 3 HalMacCIUTaOHIIIMX TEXHOTCHHUX
aBapiii, HaCiIKM K01 i1 10Ci MO3HAYalThCs Ha CTaHi
3M0pOB’A HaceleHHs. I CUCTeMHOro crocTepe-
JKeHHS 3a IocTpaxaanuMu y 1992 porii 0ymno cTBope-
Ho JlepxxaBHuii peectp Ykpainu (APY). V Bignane-
HoMy Tiepioni micist aBapii Ha YAEC ocob6iuBoi Baru
HabOyBae MojepHizalisl Ta LUPPOBi3allisl peecTpy,
PO3IIMPEHHST 1Oro aHaIITUYHUX MOXJIMBOCTEH 1 3a-
Oe3redeHHs iHTerpallii 3 BiAIOBIZTHUMU Jep>KaBHUMU
Ta MiXKHApOTHUMU CUCTEMaMHU.

Merta nociigkeHHsT — IpoaHasi3yBaTU CydyacHUM
cran J1PY, BuBuUnTH #10r0 TIpOoGIEMU Ta cHOPMYITIO-
BaTU peKOMEHAALIili 1100 MOro BAOCKOHATEHHS.
Metoau. Y xoai podotu 0yJio 31iliCHEHO KOMIIEKCHE
JIOCIiIKeHHs1 cydyacHoro ctaHy JIPY: npoaHanizoBa-
HO HOpPMaTUBHO-TIPABOBY 0a3sy, TeXHIUHy iH(ppacT-
PYKTYpY, BUKOHAHO OILIiHKY ITOBHOTU Ta SIKOCTi Ja-
HUX, 30ilICHEHO MOPiBHSIbHUI aHai3 i3 MixKHapo-
HUMH JO3UMETPUYHMMM PEECTpaMM Ta Oa3zaMu Oa-
HUX aHAJIOTIYHOTO Mpodiio.

Pe3synbratu. ¥ cxnani APY ¢yHKIiOHYIOTH TpU CIle-
Liagi3oBaHi MiApeecTpu — MEIUYHUIA, TO3UMETPUY-
HUI Ta COLLiONOTiYHUM, Ki 3a0e3Meuyl0Th KOMILIe-
KCHUI 30ip i aHali3 JaHUX Ha TPhOX PiBHSIX: IepKaB-
HOMY, JI¢ LIeHTpajli3oBaHe KepyBaHHS 0a30l0 JaHUX
3niiicHIoe Jlep:kaBHa ycTaHOBA «YKpPaiHChKUIA LIEHTP
iHhopMaLiiHUX TexHoJioriii Ta HauioHaabHOTO
peectpy MO3 Ykpainn»; o61acHOMY Ta palilOHHOMY,

Relevance. The Chornobyl disaster remains one of the
largest man-made accidents, the consequences of
which still affect the health of the population. For sys-
tematic monitoring of those affected, the State
Register of Ukraine (SRU) was established in 1992.
In the long-term period after the Chornobyl accident,
modernization and digitalization of the Register,
expansion of its analytical capabilities, and ensuring
integration with relevant national and international
systems acquire particular importance.

The purpose of the study is to analyze the current
problems of the SRU, to examine its issues, and to
formulate recommendations for its improvement.
Methods. A comprehensive study of the current state
of the SRU was conducted. The analysis included the
regulatory and legal framework, the technical infra-
structure, an assessment of the completeness and
quality of the data, as well as a comparative review
with international dosimetric registers and databases
of a similar profile

Results. The State Register of Ukraine includes three
specialized sub-registers — medical, dosimetric, and
sociological — which provide systematic data acquisi-
tion and analysis at three levels. At the national level,
centralized database management is carried out by
the State Institution «Ukrainian Center for Informa-
tion Technologies and the National Register» of the
Ministry of Health of Ukraine. At the regional and
district levels, primary data gathering and transmis-

National Academy of Medical Sciences of Ukraine 4 Sl «National Research Center fof Radiation Medicine, Hematology and Oncology»

Jie BimOyBa€eThCs TEpBUHHMI 30ip Ta mepeaayda iHgpop-
Mmallii. 3arajgbHa KiJbKicTb 3apeecTpoBaHux y JIPY B
2025 p. cranosmia 2 503 500 oci6. I[lepBurHaMIT 00JTIK
OXOIUTIOBAB YOTUPU OCHOBHI I'PYIU: YYACHUKMU JIiKBi-
nauii aBapii (324 568 oci0), eBakyitoBaHi (83 406 oci0),
MeIlIKaHLi padioaKTUBHO 3a0pYIHEHUX TEPUTOPil
(I 620 659 ocib) Ta HapOIXEHi Bim ITOCTpaKaalInX
0aTbKiB (429 483 nopocaux i 45 384 miteit). Haiibinb-
1lIe 3apeecTpoBaHuX Mpunagae Ha KuiBCbKy 00JacTh
(26,7 %), a Takox KUTOMUPCBKY i1 PiBHEHCBHKY, IO
MEXYIOTb i3 30HOI0 Biguy:KeHHSI ab0 po3TallloBaHi Ha
TEPUTOPIii «3aXiTHOTO CHidy» YOPHOOMILCHKUX BMIIA-
ninb. ITpotsrom 2007—2025 pp. daxisui HHIIPMI'O
BUKOHYBaJM poOOTH 3 iHAMBimyadizalii 103 OMpoMi-
HeHHS ocib, 3apeectpoBanux y JPY. 3a meif gac
OLIiHEHO PiyHi Ta HAKOIMMMYEHi 3a BeCh IMicasgaBapiiHU
nepioa ao3u ajas 419,5 TMc. MELIKaHLIB 3a0pyAHEHUX
TepuTopiii. MeTtoguka po3paxyHKY BpaxoByBaja
IHAVBIAyanbHI maHi (BiK, CTaTh, MicIle TPOXWBAHHSI,
TepMiH o001iky B APY) Ta pesynbratm pagioexko-
JIOTIYHOTO i TO3UMETPUIHOTO MOHITOPUHTIB, SIKi MaJIK
micue B YkpaiHi y 1986—2014 pp. Y BigmaaeHOMY
nepioai micisi aBapii monoBHeHHsT 0a3 JIPY 3miii-
CHIOETHCSI MIEPEBAXHO 3a pe3y/bTaTaMU IUCITaHCepU-
3alliii, MiJ yac MpoBeaeHHs SIKUX (hiKCYIOThCS JiarHo-
34 Ta BUMAAKKU cMepTi objikoBaHUX ocib. Ili maHi €
KJIIOUOBUMM IIOKAa3HMKAMM ISl OLIHKWA CTaHy 3H0-
poB’s i Horo 3B’s3Ky 3 Ao3aMM omnpoMiHeHHs. Ha
KaJlb, MPOTSTOM OCTAHHBLOTO AECATUPIYYSl, OCOOIMBO
nig yac nanaemii Covid-19 Ta BiliCbKOBO1 IIMPOKOMA-
citTabHOI arpecii, OXOIUIEHHS OIIsiiaM1 3HU3UIOCH Y
cepenHboMy B 3—5 pasiB.

BucnoBku. JIPY € BaxXjiuBUM iHCTPYMEHTOM [Jisl
OLIIHKM CTaHy 3[0POB’sl HaceJeHHs YKpaiHu Ta BU3HA-
YeHHS 3B 3Ky MiX 103aMU OIIPOMiHEHHS 1 MEIUIHM -
MU Hacminkamu aBapii Ha YAEC. Ha crkoronti 0113b-
ko 20% xuTeniB pamioaKTUBHO 3a0pYAHEHMX TEpH-
TOpil BX€ PEKOHCTPYMOBAHO YOPHOOWJILCHKi 103U
ormpomiHeHHs1. OcHoBHMMM Tipobiemamu JIPY, gxi
MOTpeOyIOTh BUpIlIEHHs, €. 3acTapijia TeXHiuyHa
iH(pacTpyKTypa, HETIOBHOTA JTaHUX Y€PE3 CKOPOUYEH-
HS MEIWYHUX OIJISIAIB, OOMEXEHi aHaliTUYHI MOXJTH-
BOCTi, HEJIOCTaTHS iHTerpauisi 3 Aep>KaBHUMU €JIEKT-
POHHUMHU pEECTpaMM y cdepi OXOPOHU 3A0POB’S Ta
MiXKHApOTHUMHU JO3MMETPUIHUMU PEECTPAMMU.

sion are performed. In 2025, the total number of
individuals registered in the SRU was 2,503,500.
The primary registration covered four main groups:
accident liquidators (324,568 persons), evacuees
(83,406 persons), residents of radioactively contam-
inated territories (1,620,659 persons), and those
born to affected parents (429,483 adults and 45,384
children). The largest number of registered individ-
uals is concentrated in Kyiv region (26.7%), as well
as Zhytomyr and Rivne regions, which border the
exclusion zone or are located within the area of the
«western fallout zone» of Chornobyl contamination.
Between 2007 and 2025, specialists of the
NRCRMHO carried out work on the individualiza-
tion of radiation doses for persons registered in the
SRU. During this period, annual and cumulative
post-accident doses were assessed for 419,500 resi-
dents of affected territories. The calculation
methodology incorporated individual data (age, sex,
place of residence, and duration of registration in
the SRU), together with the results of radioecologi-
cal and dosimetric monitoring conducted in
Ukraine between 1986 and 2014. In the long-term
post-accident period, updates to the SRU database
have been carried out mainly through medical
examinations, during which diagnoses and deaths of
registrants are recorded. These data serve as key
indicators for assessing health status and its relation-
ship to radiation doses. Unfortunately, over the past
decade — particularly during the Covid-19 pandem-
ic and the large-scale military aggression — the cov-
erage of examinations decreased 3—5 fold on average
Conclusions. The SRU is an important tool for assess-
ing the health status of the Ukrainian population and
for determining the relationship between radiation
doses and medical consequences of the Chornobyl
accident. At present, Chornobyl radiation doses have
already been reconstructed for about 20% of residents
of radioactively contaminated territories. The main
challenges of the SRU that require resolution include:
outdated technical infrastructure, incomplete data
due to reduced medical examinations, limited analyt-
ical capacity, insufficient integration with national
electronic health registries, and lack of linkage with
international dosimetric registries.
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HaujonanbHa akapemis MeguyHnx Hayk Ykpaihu 4 1Y «HauioHanbHuii HayKOBUIA LIEHTP pafiauiiHoi MeaULMHU, reMaToJIorii Ta OHKONOriT»

KJITHIYHUI TA IHCTPYMEHTAJILHUI CKPUHIHT CTAHY
IMPUIIATOIIOAIEHUX 3AJ103 Y JITEN 3 TUCOYHKIIIEIO
I'TIHOTAJIAMYCY ITEPIOY CTATEBOI'O PO3BUTKY, AKI

HAPOIAMNJINCA BIA BATBKIB OITPOMIHEHUX BHACJ/ITIOK

ABAPII HA YAEC

Kamincekuii O.B., Konunosa O.B., Adanacees /I.€., Mypasiioa 1.M., Yukanosa I.T.,

IBer JI.O., Komogniii B.M.

Lepacasna ycmanosa «Hayionanvnuil Haykosuil uenmp paoiayiiiHoi MeouyuHu, oHKoA02ii ma

eemamonoeii HAMH Ykpainu», m. Kuie, Ykpaina

CLINICAL AND INSTRUMENTAL SCREENING OF THE PARATHY-
ROID GLAND STATE IN CHILDREN WITH PUBERTAL HYPOTHAL-
AMIC DYSFUNCTION BORN TO PARENTS IRRADIATED AFTER

THE CHORNOBYL NPP ACCIDENT

Kaminskyi O.V., Kopylova O.V., Afanasyev D.E., Muraviova I.M., Chikalova I1.G., Tsvet L.O.,

Kolodiy V.M.

State Institution «National Research Center for Radiation Medicine, Hematology and Oncology of the

NAMS of Ukraine», Kyiv, Ukraine

AKTyampHicTh. BuBuenHs crany 11113 miteit, siki Hapo-
IWIMcCS Bif 6aThKiB 3 onpoMiHeHoto 1113 € Bkpait akTy-
aJIbHUM, BPaxXOBYIOUHU, IO 1Li 0COOM HAa MOMEHT aBapii
nepedyBajiy B AUTSIYOMY Ta ITiIJTiITKOBOMY Billi Ta 3a3Ha-
mm ompominenHsa I3 (0,15-0,75 Ip). Hecraua
BiTamiHy D mpu 3aXBOpIOBaHHSIX LIMTOMNOAIOHOI 3aJ10-
31, MOPYIIEHHSX XHUPOBOTO Ta BYIJIEBOJIHOIO OOMiHiB
JIOBOAUTh HEOOXiAHICTh BM3HAYEHHSI MEXaHi3MiB, $Ki
JIEXXKaTh B OCHOBI TOPMOHAJIbHO-META00IIYHIX 3pYIICHb
i MOXYTb MPU3BOIUTHU J0 MOTO AEPILINTY.

Meta. BUBYMTH B3a€EMO3B’SI30K MixXX HEHPOSHIOKPUH-
HUMMU pO3JIaJlaMH B IIEPioJ] CTATEBOTO PO3BUTKY Ha PiBHi
rinorajamMo-rinogizapHoi CUCTeMU Ta CTAHOM HPUILLIU-
TONOMIOHMX 3aJ103 Y AiTel, sIKi HapOAWJINCS Bil 0ATHKiB
onpoMiHeHUX BHacJigok aBapii Ha YAEC.

Metoau. IIpoBoaunaock KiliHiuHE, TOPMOHajJbHE Ta
VIIBTPa3BYKOBE OOCTEXKEHHSI CTaHy IPUIIUATOIIONIOHIX
3aJ103 y AiTeil BikoM 12—17 poKiB, SKi HApOIUIUCS Bif
0aTbKiB, ornpoMmiHeHUX BHachigok apapii Ha YAEC.
ITpu ropMoHaJIbHOMY AOCHIIXKEHHI — BU3HAYaBCS Pi-
BeHb 25-rinpokcusitaminy D (25(OH) D) y cuposarmi
KpOBI.

Pesynsratu. [Tpu obcrexxenni 139 miteity 102 (73,4 % )
BUSIBJIGHO CUHAPOM JAMC(YHKIII Trirorajgamycy myoep-
TaTHOTIO TIepioAy, SKUi CYMPOBOIKYBaBCSI OXKUPIHHSM i
IHCYJIIHOPE3UCTEHTHICTIO. 3aXBOPIOBAaHHS IIMTONOMi0-
HOI 3aJ103U1, a camMe: XPOHIYHUIi ayTOIMYHHU TUPEOITUT
(XAT) y 24 (17,3 %), nudy3Huii HETOKCIYHUIA 300 y 56

Relevance. Studying the state of parathyroid glands
in children born to parents with irradiated thyroid
is extremely relevant, given that these individuals
were children or adolescents at the time of the
Chornobyl NPP (ChNPP) accident being exposed
to thyroid radiation (0.15—0.75 Gy dose range).
Vitamin D deficiency in thyroid diseases, disorders
of lipid and carbohydrate metabolism proves the
need to determine the underlying mechanisms of
hormonal and metabolic shifts of just its deficiency.
Objective. To study the relationship between neu-
roendocrine disorders during puberty at the level of
hypothalamic-pituitary system and state of
parathyroid glands in children born to parents irra-
diated as a result of the ChNPP accident.
Methods. Clinical, hormonal and parathyroid
ultrasound examination in children aged 12—17
years, born to parents irradiated after the ChNPP
accident, was carried out. Serum content of 25-hyd-
roxyvitamin D (25(OH) D) was assayed.

Results. The 139 children were examined. Hypo-
thalamic dysfunction syndrome of puberty accom-
panied by obesity and insulin resistance was diag-
nosed in 102 of them (73.4%), whereas thyroid dis-
ease, namely chronic autoimmune thyroiditis
(HAT) in 24 (17.3%), diffuse nontoxic goiter in 56
(40.3%), and nodular goiter in 5 (3.6%) respective-
ly. Thyroid dysfunction was detected in 9 cases
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(40,3 %), BysnoBuii 300 y 5 (3,6 %). IlopyiueHHs
¢yukwuii I3 BugsieHo y 9 (6,5 %). Tineprasis
I3 no pesynsratam Y3/ BusgsieHa y 72 (51,8%), 3
HUX - MYJBTUIIISHIYJISIpHI Tinepriasii y 6 (4,3 %), ane-
HoMa y 4 (2,9 %). Ipu xiiHiYHOMY OOCTEXKEeHHI BUSIB-
JIeHa 3aTpUMKa (Pi3U4HOro PO3BUTKY Y 9 (6,5 %) mitei,
BTOpUHHA KapaionaTis y 4 (2,9 %). B rpymni niteii, Ha-
pOJKeHUX Bim 0aTbKiB OMPOMiHEHMX BHACIIIOK aBapil
Ha YAEC 3 cuHapoMoM auchyHKIIII rimoTagamMycy Iy-
OepTaTHOIoO Mepioay, SKU CyImpOBOIXKYBABCS OXUPiH-
HSIM BUSIBJIEHA BTOPMHHA apTepiajbHa TinepTeH3isa y 11
(7,9 %), rinepnimigemisg y 16 (11,5 %), creaTorenaros y
7 (5,0%), roHalbKa octpoxoHapomnariga y 7 (5,0 %), ac-
TeHO-HeBpoTHYHUil cuHapoM yl4 (10,1 %). Ipu yabr-
pasBykoBoMy ooctexenHi T3y 139 nireit, siki Hapo-
JVINCS Bil OMpOMiHEHMX OaThbKiB 30iJIbIIIEHHS 31031
10 6-10 MM BusiBieHo y 48 (34,5 %), 6inbiie 10 MM y
24 (17,3 %). 3HWXeHHST eXOTeHHOCTi TKAaHWHY BigMiva-
nocby 21 (15,1 %). Y 6 (4,3 % ) niteit BUsiBJieHa BEJIM-
Ka KinbKicTh 30inbmenux T3 Bix 4 1o 8 po3mipoM Bif
8,0 mo 17,0 MM 3HMKEHOI eXOTeHHOCTi, HEOMHOPIAHI 3a
CTPYKTYpPOIO Ta 3 HasIBHUMU APiOHMMU KajabLudikaTa-
MU, IO IiarHOCTyBajlacs sIK MYJBTUIVIAHAYJISpHA
rinepriasig M3 1 cympoBomXyBajllacb HM3BKUM
piBHeM BiTaminy D. Y 72 (51,8 %) miteii 3 rinepruiasieio
11113 BusiBieHa HegoCTaTHICTL Bitaminy D 39 (54,2 %).
lNneprnazis I3 He 3aBXAM CYITPOBOMXKYETHCS HU3b-
KMM piBHeM BiTaMmiHy D, 1110 minTBepmKkye Toi (akT, 1110
B MeTaboJ1i3Mi BiTaMiHy D € 6araTo iHIIMX YMHHUKIB,
SKi CIIPUSIIOTh MOro AeilluTy.

BucnoBku. Jlitn, gki Maau nucyHKIIOHAIbHI po3iagn
rirmoranamMo-rinogizapHoi CUCTEMHU i y IKUX BUSBJIECHA
rinepraszig ITII3, sxa cympoBomxyBajiach aedilu-
TOM/HecTadelo BiTaMiHy D IoTpeOyioTh CKpUHIHTOBO-
ro YJIBTPa3BYKOBOIO Ta TOPMOHAJILHOTO KOHTPOJIIO 3a
cranoMm III3 Ha mpoTs3i ychoro mybepTraTHOro Iie-
pioxy.

(6.5%). Parathyroid hyperplasia according to the
results of diagnostic ultrasound was detected in 72
children (51.8%), of which multiglandular hyper-
plasia in 6 (4.3%), and adenoma in 4 (2.9%)
respectively. A delay in physical development was
detected in 9 (6.5%) children, secondary cardiopa-
thy in 4 (2.9%). Secondary arterial hypertension
was detected in 11 (7.9%), hyperlipidemia in 16
(11.5%), steatohepatosis in 7 (5.0%), juvenile
ostrochondropathy in 7 (5.0%), and astheno-neu-
rotic syndrome in 14 (10.1%) cases respectively in
the group of children with hypothalamic dysfunc-
tion syndrome of the pubertal period with comor-
bid obesity born to parents irradiated after the
ChNPP accident. Data of parathyroid diagnostic
ultrasound in 139 children born to irradiated par-
ents indicated an increased gland to 6-10 mm in 48
cases (34.5%) and to more than 10 mm in 24 ones
(17.3%). A decrease in tissue echogenicity was
noted in 21 (15.1%). In 6 children (4.3%) multiple
(from 4 to 8) enlarged parathyroid glands in size
from 8.0 to 17.0 mm of reduced echogenicity, het-
erogeneous in structure and with presence of small
calcifications were detected, which was diagnosed
as multiglandular parathyroid hyperplasia accom-
panied by a low level of vitamin D. Vitamin D defi-
ciency was detected in 39 (54.2%) of 72 children
with parathyroid hyperplasia. The last one is not
always accompanied by a low level of vitamin D,
indicating the fact of many other factors in vitamin
D metabolism that contribute to its deficiency.
Conclusions. Children who had dysfunctional dis-
orders of hypothalamic-pituitary system and who
were found to have parathyroid hyperplasia accom-
panied by vitamin D deficiency/lack require the
ultrasound and hormonal monitoring of parathy-
roid status throughout the pubertal period.
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HaujonanbHa akapemis MeguyHnx Hayk Ykpaihu 4 1Y «HauioHanbHuii HayKOBUIA LIEHTP pafiauiiHoi MeaULMHU, reMaToJIorii Ta OHKONOriT»

IATOJIOI'TA ITPUIIUTOITIOAIBHUX 3AJIO3 Y ITOCTPAXKIAINX
BHACJIITOK YOPHOBUJIBCBKOI KATACTPO®U

Kamincekuii O. B., Konuiosa O. B., Adanacees /1. €., Mypasiiosa I. M., Uukanosa 1. I'.

Iepacasna ycmanosa «HayionanvHuil Haykosuil uenmp paoiayiitHoi MeouyuHu, eemamonoeii ma
onkonoeii Hayionaavhoi akademii meouunux Hayk Yxpainu», Kuie, Ykpaina

PARATHYROID DISEASE IN THE CHORNOBYL CATASTROPHE

SURVIVORS

Kaminskyi O.V., Kopylova O.V., Afanasyev D.E., Muraviova I.M., Chikalova 1.G.

State Institution «National Research Center for Radiation Medicine, Hematology and Oncology of the

NAMS of Ukraine», Kyiv, Ukraine

AKTyaJbHicTh. BriuB ioHi3yrouoi paaialiii Ha mpUIM-
toromioHi 3amo3u (I11113) TpuBanmii 9ac 3aaMIIaBCS
o3a yBarow KJIiHILIMCTIB Ta padialliiHUX MEIUKiB,
He3BaXkalouM Ha HaKOMWYEHi JaHi Mpo YYyTJIMBICTh
LIMX OpraHiB 10 poMeHeBoro ypaxeHHs. Ilatosorisa
I3 y mocTpaxkmanux BHACTiToK YopHOOMIBECHKOL
aBapii € BaxKJIMBOIO METMKO-COILIiaJTbHOIO TTPO0JIeMOIO
Ta MOTPeOy€E PO3pPOOKM HOBUX IiAXOMiB JO PaHHbOI
JIiarHOCTUKU 1 peabimiTallii.

Meta nmociimkeHHs. 3’sCyBaTU 4acTOTY Ta OCOOJIM-
BOCTi CTPYKTypHO-(pyHKIioHanbHMX 3MiH [TI3 y
0ci0, sKi 3a3HaaM BIUIUBY iOHi3ylouoi papiallii BHa-
ciigok aBapii Ha YAEC y BimganeHi TepMiHU Micas
orpoMiHeHHs (uepe3 30—38 pp.), Ta BCTAHOBUTH 3a-
KOHOMIPHOCTI PO3BUTKY IapaTUpPEOiIHOI IaTOJOril
(rineprtazii ITI3, rinepnapaTupeo3y) NOPiBHSIHO 3
HEOIIPOMiHEHUM HaCEJICHHSIM.

Metomu. [1pocrieKTUBHO-PETPOCIIEKTUBHE KOTOPTHE
nochimkeHHs poBeaeHo y 2019—2024 pp. Ha 6a3i 1Y
«HHOPMI'O HAMH V¥kpainu». o gociimkeHHS
3ajydeHo 3 298 ocid Bikom 19—70 pokiB: 2 183 moct-
paxaanux (ydacHMKM JIiKBijallil HACIigKiB aBapil —
VJIHA, eBakyiioBaHi, MeIIKaHIIi pagioaKTUBHO 3a0-
pynHeHux Teputopiit — P3T, Halagku onmpomMiHeHUX
6atbKiB) Ta 1 115 0Cci6 KOHTPOJIBLHOI TPpyMNU. 3aCTOCO-
BaHO KOMILJIEKCHE KJIiHiKO-71a00paTOpHO-iHCTPY-
MEHTaJIbHE OOCTEXXEHHSI: yJIbTPa3ByKOBa JiarHOCTU-
ka III3 (HaBYeHUM OOCBiIUEHUM IEPCOHAIOM),
BU3HAUYeHHs piBHiB maparropmony (ITTT), 25-rig-
pokcu BiTaMiHy D, ioHi30BaHOTO Kabllito, pocdopy.
CraTUCTUYHMI aHaJTi3 BKIIOUYAB PO3pPaxyHOK BiZHOC-
Horo pu3uKy (RR) ta abcooTHOI pi3HULI pU3UKIB 3
95 % nosipunmu intepBagamu (I]).

Pesyasratn. 3a maHuMM YIBTPa3BYKOBOTO IOCTII-
XKeHHs, yacToTa rinmeprasii T3 y mocTpaxkmanmx
OyJla TOCTOBIpHO BMIIOIO, HiX Y KOHTpoJi: 25,8 %
npotu 18,0 % (x> = 30,47; p <0,001; RR=1,43;95 %

Relevance. The effect of ionizing radiation on
parathyroid glands (PTH) has long remained out of
the attention of clinicians and radiation physicians,
despite accumulated data on the sensitivity of these
organs to radiation damage. Parathyroid disease in
the Chornobyl NPP (ChNPP) accident survivors is
an important medical and social problem, requiring
the development of new approaches to early diagnosis
and rehabilitation.

Objective. To determine the frequency and features of
structural and functional parathyroid abnormalities in
persons exposed to ionizing radiation after the
ChNPP accident in the long term (30—38 years) upon
exposure, and to establish the patterns of develop-
ment of parathyroid disease (PTH hyperplasia,
hyperparathyroidism) compared to the non-irradiat-
ed population.

Methods. A prospective-retrospective cohort study
was conducted in 2019—2024 at the State Institution
«NRCRMHO of the National Academy of Medical
Sciences of Ukraine». People aged 19—70 years (n =
3,298) were the study subjects with accident survivors
(n = 2,183 — the accident consequences clean-up
workers (ACUW), municipal workers, evacuees, resi-
dents of radiologically contaminated territories -
RCT, descendants of irradiated parents) and the con-
trol group subjects (n = 1,115). A comprehensive
clinical, laboratory and instrumental examination was
applied featuring the parathyroid diagnostic ultra-
sound (by the trained experienced personnel), serum
assay of parathyroid hormone (PTH), 25-hydroxy
vitamin D, ionized calcium, and phosphorus.
Statistical analysis included calculation of the relative
risk (RR) and absolute risk difference with 95% con-
fidence intervals (CI).

Results. According to diagnostic ultrasound data, the
frequency of parathyroid hyperplasia in survivors was
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OI: 1,24—1,65; abcomnroTHa pi3HULII pU3KKIB 17,8 B. I1.).
HaiiBuinii moKa3HUK BUSIBIEHO y €BaKyiOBaHUX i3
30-kijoMeTpoBoOi 30HM BiguyxkeHHsT — 31,4 % (RR =
1,74; 95 % MI: 1,46—2,07; NNH = 8) Ta yyacHuKiB
nikBigauii Hacainkis aBapii (YJIHA) — 26,3 % (RR =
1,46; 95 % [1: 1,23—1,73; NNH = 12). ¥ MelkaH1iB
pagioakKTUBHO 3a0pyJIHEHUX TEPUTOPill Pi3HULII 3
KOHTPOJIEM HE€ NOCsrja CTaTUCTUYHOI 3HAUYYIIOCTi
(21,1 % nporu 18,0 %; RR = 1,17; p = 0,092), mo
MOXE CBiIUMTHM MPO iCHYBaHHSI MOPOTOBOr0 PiBHS
JI030BOTO HaBaHTaxkeHHsl. HopMokanblieMiuHU
BTOPUHHUII HepeHalbHUI rinepnapatupeo3 (HK-
BHTI'IT) miarHoctoBano y 20,3 % oNpoMiHEHUX TIPO-
™ 15,1 % y xontpomi (RR = 1,35; 95 % JI: 0,94—
1,93; p = 0,095); pizHums 5,2 B. 1. Ma€ KJIiHiYHE 3Ha-
YeHHS 3 MO3MIiil MPeBEeHTUBHOI MEAMLIMHU. 3a
2019—2024 pp. 3adikcoBaHO MPOrpecUBHE 3POCTaH-
s yactotu HK-BHITI: y moctpaxnanux — 3 18 %
1o 26,6 % (+1,7 %/pik; p = 0,005), y KOHTpOJi — 3
10 % no 14,7 % (+0,95 %/pik; p = 0,003); mikoBe 3Ha-
yeHHs 26,4 % 3apeecTpoBaHo y 2022 p. Ha TJIi HoAaT-
KOBHUX CTPECOBUX YMHHMKIB BOEHHOIO yacy. BigHoc-
Huii pusuk HK-BHI'TI y onpomiHeHux cTabiibHO
MepPeBUIIYBaB KOHTPOJIb IPOTSITOM YChOT'O CIIOCTEPE-
xeHHs (RR 1,6—1,9; cepenne ~1,8). He3zanexHo Bin
CTaTycy onpoMiHeHHs, y xiHoK piBHi IITT 6ynu noc-
TOBipHO BUIIIMMM, HiX Y 90JI0BiKiB (32,4 £ 18,7 Hr/1
npotu 22,1 = 12,5 ur/a y noctpaxnanux; p = 0,001),
IO Y3TOIKXYETbCS 3 BIIOMHM TEHICPHUM M-
MopdizMOM rinepnapaTupeosy.

BucnoBku. Komo6iHoBaHi (pakTopu YopHOOUIBCHKOT
aBapii acoOLIiI0I0ThCS 3 IMiABUIIEHOIO YacTOTOIO MaTo-
Jorii I3 y BimmanaeHi TepMiHM MiC/IsT ONPOMiHEHHS,
ocobauBo rinepmasii ITII3 y ocid 3 GiIbLIMM 10-
30BUM HaBaHTaXeHHSIM (25,8 % MpOTH KOHTPOJIIO
18,0 %, p < 0,001). BusijieHO MOCTYITOBY LIOPIYHY
MPOTrpecito 3MiH Y OITPOMiHEHUX OCi0, BUCOKY YacCTO-
Ty MapaTUpPEeOiaHOI MATOJIOTi1 3 TEHAEHLIiIO 1O PO3BUT-
ky HK-BHTITI (20,3 % omnpominenux npotu 15,1 %
KoHTpoato, p = 0,095). OTrpumaHi pesyabraTd 00-
ITPYHTOBYIOTh HEOOXiIHICTh aKTUBHOIO CKPUHIHTY,
pPeryasspHOro MOHITOPMHIY Ta NPOdilaKTUYHMX 3a-
XO[IiB y 3a3HAUYCHUX TPyIIax PU3HUKY.

significantly higher than in controls: 25.8% versus
18.0% (x* = 30.47; p < 0.001; RR = 1.43; 95%
CI: 1.24—1.65; absolute risk difference +7.8 ppt).
The highest rate was found in the evacuees from the
30-kilometer exclusion zone — 31.4% (RR = 1.74;
95% CI: 1.46—2.07; NNH = 8) and the ACUW —
26.3% (RR = 1.46; 95% CI: 1.23—1.73; NNH = 12).
There was no statistical difference between the resi-
dents of RCT and control group (21.1% vs. 18.0%;
RR = 1.17; p = 0.092), which may indicate a thresh-
old level of dose exposure. Normocalcemic secondary
nonrenal hyperparathyroidism (NC-SNHP) was
diagnosed in 20.3% of irradiated persons versus 15.1%
in controls (RR = 1.35; 95% CI: 0.94—1.93; p =
0.095); of note the difference of 5.2 pp. is of a clinical
significance from the standpoint of preventive medi-
cine. A progressive increase in the NC-SNHP fre-
quency was recorded in 2019—2024, namely from
18% to 26.6% (+1.7%/year; p = 0.005) in survivors
and from 10% to 14.7% (+0.95%//year; p = 0.003) in
controls. The peak value of 26.4% was recorded in
2022 against the background of additional stress fac-
tors of the wartime. The relative risk of NC-SNHP in
irradiated patients consistently exceeded the control
values throughout the entire observation period (RR
1.6—1.9; average ~1.8). Regardless of radiation status,
PTH levels were significantly higher in women than in
men (32.4 = 18.7 ng/l vs. 22.1 = 12.5 ng/I in sur-
vivors; p = 0.001), which was consistent with the
known gender dimorphism of hyperparathyroidism.
Conclusions. The combined factors of the ChINPP
accident are associated with an increased incidence of
parathyroid disease in the long term upon exposure,
especially parathyroid hyperplasia in the subjects
with a higher dose load (25.8% vs. 18.0% in controls,
p < 0.001). A gradual annual progression of changes
in irradiated individuals was found with a high inci-
dence of parathyroid disease with a tendency to
develop the NC-SNHP (20.3% of the irradiated indi-
viduals vs. 15.1% of the controls, p = 0.095). The
results obtained justify the need for active screening,
regular monitoring, and preventive measures in these
risk groups.
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HaujonanbHa akapemis MeguyHnx Hayk Ykpaihu 4 1Y «HauioHanbHuii HayKOBUIA LIEHTP pafiauiiHoi MeaULMHU, reMaToJIorii Ta OHKONOriT»

POJIb HEIHCYJITHOBUX IHAEKCIB IHCYJITHOPE3UCTEHTHOCTI
TP HOPMOKAJIBIIEMIYHOMY T'TITEPITAPATUPEQO31 Y
ITOCTPAXJIAJINX BHACJIITOK ABAPII HA YOPHOBMJIbCHKI

ATOMHIN EJEKTPOCTAHIIII

Kawmincekuii O.B., Mypasiioa I.M., Yukanosa I.I'., Adanacees /I.€., Komuaosa O.B.

Lepaucasna ycmanosa «HayionanvHuil Haykosuii uenmp paoiayitiHoi MeouyuHu, eemamonoeii ma

oukonoeii HAMH Ykpainu», Kuie, Ykpaina

ROLE OF NON-INSULIN INDICES OF INSULIN RESISTANCE
IN NORMOCALCAMIC HYPERPARATHYROIDISM IN THE
CHORNOBYL NUCLEAR POWER PLANT ACCIDENT SURVIVORS

Kaminskyi O.V., Muraviova I.M., Chikalova I.G., Afanasyev D.E., Kopylova O.V.

State Institution «National Research Center for Radiation Medicine, Hematology and Oncology of the

NAMS of Ukraine», Kyiv, Ukraine

AKTyaJbHiCTh. BUBUEHHSI CTPYKTYpM CYIIyTHbOI MaTO-
JIOTil y mocTpaxkialux BHacigoK aBapii Ha YopHo-
ounbebKiit aroMmHil enekrpocraniii (YAEC) mae Benn-
K€ 3HauY€HHSI, akKe BiTOMOCTi PO IMOIIMPEHICTh I1aTo-
JIOTii MEeBHOI CUCTEMU ¥ OKPEeMMX HO30JOTiYHUX (HOpM
MOXYTbh CIIPUSATH BIOCKOHAJICHHIO IIOCTAHOBKM IiarHO-
3y Ta pallioOHAJIbHOMY JiKyBaHHIO.

Merta nociimkeHHs. JJocainuTi MOXJIUBICTb iCHYBaHHS
B3a€EMO3B’SI3KiB MiXX HOpMOKAaJbLEMIYHUM Timepriapa-
THPEO30M Ta iHCYIIHOPE3UCTECHTHICTIO ¥ IIOCTpaxkma-
X BHacaimok aBapii Ha HAEC.

Metomu. Brpomosxk 2022—2025 pokiB IOCTiIXKEHHS
HamMu Oyjio MPOBEAEHO IoraubiaeHe odctexkeHHs 150
oci6 (108 uosoBikiB Ta 42 xiHok, 72% Tta 28%, Bimmno-
BiIHO), B IKMX OyJIM BUSIBJIEHI 3aXBOPIOBAHHS MPUIIIN-
TONMOMIOHMX 3aj103 IMPU MPOBEIEHI YIbTPa3BYKOBOTO
JIociaKeHHs (rinepruiasisg abo ameHoma). I3 Hux 51 go-
pocimx ocibd - mocTpaxkaaii BHacigok aBapii Ha YAEC
Ta 38 ocib - rpyma KoHTpouio. Bik obcTexxeHnx cTaHo-
BUB Bin 37 mo 72 pokiB, cepenHiii Bik — (58,73 % 4,68)
pokiB. OkpeMy rpyny ckjiaiud 61 4os10BikiB 30pOitHUX
cua YKpainm BikoM Bim 23 mo 58 pokiB (cepemHiit Bik
(45,35 = 2,79) pokiB). BinnoBigHO 10 MeTU HAyKOBO-
JIOCJIiIHOT pOOOTH 00CTEKEeHi Oy/IM PO3MOAiJCHi Ha Ipy-
nu: moctpaxaaai BHachigok aBapii Ha YAEC (ocHoBHa
rpyma I) Ta HeommpoMiHeHi ocoOn abo TpyIa KOHTPOITIO
(xonTpoinbHa rpyma II). Cepen ocib ocHOBHOI Ta KOHT-
pOJIbHOI Tpyn mepeBakajla HeTUpeoigHa MaToJIoris, a
caMe LIyKpOBUi1 1iabeT 2 TUILY, IK OCHOBA roCITiTali3ail
(74,5% Tta 57,9%, BinnoBigHo). [Apyre Ta TpeTe Miclie
HOCUIM XBOpOOM IUIMTOMNOAIOHOI 3ajlo3u, a caMme ay-
TOIMYHHUI THUPEOINUT Ta BY3J0BUIT 300. MeToau mo-
CJIiI>KeHHSI: 3arajlbHOBU3HAHI KJIiHiIYHi, aHTpONOMeT-

Relevance. Studying the structure of comorbidity in
the Chornobyl nuclear power plant (ChNPP) acci-
dent survivors is of great importance, since data on
the disease prevalence of certain systems and indi-
vidual nosological forms can contribute to improv-
ing the diagnosis and rational treatment.

Objective. To investigate possible relationships
between normocalcemic hyperparathyroidism and
insulin resistance in the ChNPP accident survivors.
Methods. The in-depth examination of 150 adult
persons (108 males and 42 females — 72% and
28%, respectively) having got parathyroid disease
was conducted within 2022—2025 study years.
Parathyroid hyperplasia or parathyroid adenoma
was revealed with diagnostic ultrasound. The
ChNPP accident survivors (n = 51) and control
group persons (n = 38) were the study sample. Age
of the study subjects ranged from 37 to 72 years
with average (58.73 * 4.68) years. A separate group
includes the Armed Forces of Ukraine servicemen
(n = 61) aged from 23 to 58 years with (45.35 +
2.79) years in average. Study sample was divided
into the groups of the ChNPP accident survivors
(main group I) and non-irradiated individuals
(control — group II). Among the subjects of both
groups the non-thyroid disease prevailed, namely
type 2 diabetes mellitus, as the background of hos-
pitalization (74.5% and 57.9%, respectively), while
the second and third places were occupied by thy-
roid disease, namely autoimmune thyroiditis and
nodular goiter. The applied research methods
included the generally accepted clinical, anthropo-
metric (body weight, height, body mass index
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pUYHi (Maca TiJla, 3picCT, iHAEKC MacH Tijla), iHCTpyMeH-
TaJbHi (yJIbTPa3BYKOBE AOCIIIXXEHHS), Ja0opaTOpHi
(6ioximMiuHi, TOPMOHAJIbHI), CTATUCTAYHI (3a JOITOMO-
roro npodeciitHoOTo TIporpaMHoro nakerta Statistica 12,0
for Windows (StatSoft, Inc.)).

Pe3ynbraT. Yci HEeiHCYIiHOBI iHAEKCHU iHCYIiHOpe3uc-
TEHTHOCTI Ta MeTa0OJIilUHOrO PU3UKY JEMOHCTPYBaIU
CTaTUCTUYHO 3Hauylle IMiJBUILEHHS Y IPYyIIi 3 rirepra-
paTupeo3oM IMpoTU eynapatupeody: iHgekc TyG 9,42 +
0,72 npotu 8,52 + 0,81, p = 0,004; ingekc TyG-BMI
303,26 + 19,14 npotu 240,96 = 17,02, p < 0,001; ingexc
LAP 115,01 £ 18,05 nmpotu 89,56 + 13,25, p = 0,003;
ingekc TyG-WC 755,91 & 64,15 npotu 657,67 £ 21,64,
p =0,001; inpekc HSI 49,61 %+ 6,12 nporu 38,7 + 3,88,
p <0,001; inmexc TyG-WCtH 5,98 + 0,89 nipotu 4,87 +
1,03, p=0,005. Cepen kKoMOpOiTHUX 3aXBOPIOBAHb IUC-
MeTaboJiYHOTo reHe3y (LepeOpalbHUIl aTepOCKIIepOo3,
KapmiocKJIepo3, AUCLUUPKYIATOPHA eHIledaonaris,
JMCMeTaboMiuYHa KapaioMioITaTist) 3a JOITOMOToIo Oara-
TO(aKTOPHOIO aHaJlizy OTPUMAHO JOCTOBipHE ITiATBE-
PIKEHHSI HETaTUBHOIO BIUIMBY HOPMOKAJBLEMIYHOTO
rineprnapaTupeo3y came Ha JucMeTaboJliuHy Kapaio-
MioITaTiio y TmocTpaxkaaanx BHacaigok aBapii Ha YAEC
(F=16,21, p = 0,0001). Takox 0yJ10 BCTAHOBJIEHO acO-
LiaTUBHUU 3B 130K MiX BiCLIEpOITATUYHUMU TPOSIBAMU
HOPMOKAJIBIIEMIiYHOTO TillepIiapaTUpeo3y Ta MeTa-
00J1iYHO-aCOLIMMOBAaHOI CTEaTOTUYHO XBOPOOOIO Iie-
yinku y nocrpaxganux Ha YAEC (F=15,07, p =0,0001).
BucnoBku. Came mifgBUILIEHHS HEIHCYJIiHOBUX iHIEKCiB
IHCYJIIHOPE3UCTEHTHOCTI CTHUMYIIIOE TJIIOKOHEOTEeHE3 Yy
MeyYiHLi Ta MPU3BOAUTH 10 MNEYiHKOBOI iHCYJIIHOPE3UCTe-
HTHOCTI, MeTa0O0JIiYHO-aCOLiI0OBAHOI CTEaTOTUYHOI XBO-
poOM MEeYiHKU, AMCMETa0oJIIYHOI KapaiomionaTii. Takum
YMHOM, BMHUMKA€E HEOOXiIHICTb BKJIIOYATU B aJITOPUTM
00CTEXXEeHHSI 0Ci0 3 HOPMOKAJIbLIEMIYHMM TilleprapaTu-
peo30M HEiHCYMiHOBI iHIAEKCHU iHCYTiHOPE3MCTEHTHOCTI,
yJIBTPa3BYKOBY exokapaiorpadito Ta yJasTpa3ByKoBe 00C-
TEXEHHSI OpraHiB 4YepeBHOI IMOPOXHUHU, SIK METOI
CKPUMHIHTY acoliiiOBaHUX CTaHiB, a caMe 1HCYJIiIHOPe3UC-
TEHTHOCTI, AMCMeTabOoiyHOI KapziomnaTii Ta MeTabo-
JIIYHO-ACOIIiHOBAaHOI CTEATOTUYHOI XBOPOOU MEUiHKMU.

measurement), instrumental (diagnostic ultra-
sound), laboratory (biochemical, hormonal), and
statistical i.e. Statistica 12.0 for Windows (StatSoft,
Inc.) ones.

Results. All the non-insulin indices of insulin
resistance and metabolic risk demonstrated a statis-
tically significant increase in the subjects with
hyperparathyroidism versus euparathyroidism:
TyG index 9.42 = 0.72 versus 8.52 = 0.81, p =
0.004; TyG-BMI index 303.26 = 19.14 versus
240.96 = 17.02, p < 0.001; LAP index 115.01 +
18.05 versus 89.56 + 13.25, p = 0.003; TyG-WC
index 755.91 + 64.15 vs. 657.67 £ 21.64, p = 0.001;
HSI index 49.61 &+ 6.12 vs. 38.7 £ 3.88, p < 0.001;
TyG-WCtH index 5.98 £ 0.89 vs. 4.87 £ 1.03, p =
0.005. Among comorbidities of dysmetabolic
nature i.e. cerebral atherosclerosis, cardiosclerosis,
dyscirculatory encephalopathy, dysmetabolic car-
diomyopathy a reliable confirmation of the nega-
tive impact of normocalcemic hyperparathy-
roidism on dysmetabolic cardiomyopathy was
established using multivariate analysis in the
ChNPP accident survivors (F = 16.21, p = 0.0001).
An associative relationship was also established
between visceropathic manifestations of normocal-
cemic hyperparathyroidism and metabolic-associ-
ated steatotic liver disease in the ChNPP accident
survivors (F=15.07, p = 0.0001).

Conclusions. Just the increase in non-insulin
indices of insulin resistance does stimulate liver
gluconeogenesis and leads to hepatic insulin resist-
ance, metabolic-associated steatotic liver disease,
and dysmetabolic cardiomyopathy. Thus, there is a
need to include the non-insulin indices of insulin
resistance, ultrasound echocardiography, and
abdominal diagnostic ultrasound in the examina-
tion protocol for individuals with normocalcemic
hyperparathyroidism as a tool of screening for asso-
ciated conditions, namely insulin resistance, dys-
metabolic cardiopathy, and metabolic-associated
steatotic liver disease.
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HaujonanbHa akapemis MeguyHnx Hayk Ykpaihu 4 1Y «HauioHanbHuii HayKOBUIA LIEHTP pafiauiiHoi MeaULMHU, reMaToJIorii Ta OHKONOriT»

TEHETUYHU TTOJIMOP®I3M CYIEPOKCUIMCMYTA3U
Val164la-SOD2 TA 3MTHU TTIOKA3HUKIB OKCUJIATUBHOIO TA
MICUXOJIOTTYHOTO CTPECY V JITEN — MEITKAHIIIB
PAJIIOAKTUBHO 3ABPYIHEHUX TEPUTOPII I AITEM, SIKI
3A3HAJIM BIUIUBY CTPECOBUX JKUTTEBUX MOJIN Y MEPIO

BOEHHOI'O YACY

Kommakos 1. €., Kongpamosa B. I'., IToznum B. A., JIeonosuu O. C.

Iepaucasna ycmarnosa «HayionanvHuil Haykosuil uenmp paoiauyiitHoi MeouyuHu, eemamonoeii ma
onkonoeii Hayionaavnoi akademii meouunux Hayk Yikpainur», m. Kuie, Yxkpaina

GENETIC POLYMORPHISM OF SUPEROXIDE DISMUTASE
Vall16Ala-SOD2 AND CHANGES IN INDICATORS OF OXIDATIVE AND
PSYCHOLOGICAL STRESS IN CHILDREN — RESIDENTS OF
RADIOACTIVELY CONTAMINATED TERRITORIES AND CHILDREN
WHO WERE AFFECTED BY STRESSFUL LIFE EVENTS DURING

THE WAR

Kolpakov I. Ye., Kondrashova V. H., Poznysz V. A., Leonovych O. S.

State Institution «National Scientific Centre for Radiation Medicine, Haematology and Oncology of the
National Academy of Medical Sciences of Ukraine», Kyiv, Ukraine

AkrtyansHicTs. HagBuicts JIHK-noniMopdi3miB reHiB
¢depMeHTIiB aHTUOKCUIAHTHOI CUCTeMU (PAKTUYHO BU3-
Haya€ iHAMWBiAyaJdbHY CTiMKiCTb ab0 YYTJIUBICTH [0
MOLIKOAXYBaJIbHOI [Iil HABKOJMIIHBOIO CepeloBMILA i
JIO0 PO3BUTKY MATOJIOTiYHUX MPOILIECiB

Meta. BuzHaueHHS po3IOily reHOTUIiB TeHETUYHOTO
moiMop(isMy CyImepOKCHUAAMCMYTAa3d MapraHIio Ta
OLliIHKA 3MiH ITOKa3HMKIB OKCHUIATUBHOTO Ta IICUXO-
JIOTIYHOTO CTpecy y JiTeil — MellKaHILiB paJlioaKTUBHO
3abpynHeHux teputopii (P3T) i miteit, gki 3a3Hanu
CTPECOBUX XKUTTEBUX MO Y TIePioa BOEHHOIO Yacy.
Marepiamm Ta meToau. OOCTeXeHi TiTH IIKITEHOTO BiKY,
MelkaHi pagioakTuBHo P3T i giTu, siki 3a3Hanu B~
BY CTPECOBUX XUTTEBUX IO Y TTepio; BOEHHOTO Yacy.
Bci o0cTekeHi He Maiy KIIiHIYHMX 03HaK MaToJIOTil op-
raHiB JuxaHHsl. BU3HaueHHs reHOTUIIB 3a BapiaHTOM
Val16Ala-SOD2 nipoBonuiu 3a METOAOM MOJiMOPGHHOI
naHuporonoi peaxuii (ITJIP) i HacTymHUM aHajizoM
nojiMopdizMy JOBXUH PECTPUKLIAHUX (DparMeHTIB.
s BU3HAUYE€HHST 03HAK OKCHIATMBHOTO CTpecy Ta 0a-
JIJaHCY B CMCTEMi IepeKHMCHOro OKMCJIEHHS JIiIiaiB
(ITOJI) — aHTUOKCUIAHTHOrO 3aXUCTy IPOBEACHI
JIOCIIKEeHHSI BMICTYy B CUPOBaTLIi KPOBi KiHLIEBUX ITPO-
nykTiB [TOJI, mo pearyiots 3 Tio6apOiTypOBOIO KUCIO-
TOIO, JOCTIIXKEHHSI aKTUBHOCTI (hepMEeHTiB-aHTUOKCU-
nmaHTiB — SOD, katanasu, TJyTaTiOHIEPOKCUIA3U B

Relevance. The presence of DNA polymorphisms
in the genes of antioxidant system enzymes actual-
ly determines individual resistance or sensitivity to
the damaging effects of the environment and to the
development of pathological processes.

Objective. To determine the distribution of geno-
types of manganese superoxide dismutase genetic
polymorphism and to assess changes in oxidative
and psychological stress indicators in children liv-
ing in radioactively contaminated areas (RCA) and
children who have experienced stressful life events
during wartime.

Materials and methods. School-age children, resi-
dents of RCAs and children who experienced
stressful life events during wartime were examined.
None of the examined children had clinical signs of
respiratory pathology. Genotypes were determined
using the Vall6Ala-SODZ2variant by the polymerase
chain reaction (PCR) method and subsequent
analysis of restriction fragment length polymor-
phism. To determine the signs of oxidative stress
and the balance in the lipid peroxidation (LPO)
system — antioxidant protection, studies were con-
ducted on the content of LPO end products that
react with thiobarbituric acid in blood serum, as
well as on the activity of antioxidant enzymes —
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eputpoumTax. st OiHKKU MCUXOJOTIYHOTO cTpecy 0y-
Jla BUKopucTraHa ImKaia Jlemiopa—Tecbe—Dinmion
(PSM-25).

Pesynbratu. Ilpu mocnimkeHHs TeHOTUMIB Ta aJielliB
noyimopdismy Vall6Ala-SODZ2 y niteii — MeIIKaHIIIB
P3T Ta miteii, ki 3a3Ha1M BIJIMBY CTPECOBUX XKUTTEBUX
NOAii y MepioJ BOEHHOTO Yacy, BigMivanaacst TeHASHLIisI
JIO 3HMXKEHHS B TIOPiBHSIHHI 3 pepepeHTHUMU 3HAYCH-
HSIMU TTOKa3HMKIB KOHTPOJIBHOI TPyIH YacTOTH I€HO-
tuity VV i niagBUIIEHHSI YaCTOTU TeHOTUIIiB AV Ta AA.
IIpu ouiHLi cepenHiX MOKa3HUKIB MapKepiB OKcuia-
TUBHOTO CTPECY B 000X OCHOBHUX I'pyHax IO BiTHOIIIEH-
HIO IO KOHTpPOJI0, akTUBHicTb SOD Oyna 3HUXEHOIO,
BMicCT KiHLeBUX ITpoaykTiB ITOJI B cupoBaTLi KpoBi, aK-
TUBHICTh KaTaja3u Ta [JyTaTioOHNepOKCUAa3u Maju
TeHAEHIiI0 N0 MminBuileHHs. JlochmimkKeHHsT cepeaHix
MOKa3HUKiB MapKepiB OKCUAATUBHOTO CTPECy B Ie€HO-
Thmnax 3a mojimopdizmMoMm Vall6Ala-SODZ2 mokasaio,
o 9K y Aiteit — memkanuiB P3T Tak i y miteit, sKi 3a3-
HaJli BIUIMBY CTPECOBUX XXUTTEBUX IO y mepion
BOEHHOTO Yacy, ITOKa3HUK BMIiCTY KiHIIEBUX MPOIYKTiB
ITOJI B cupoBatili KpoBi MaB TEHAEHILiIO 10 MiABUILIEH-
Hs B 0€i0 3 reHOTMNOM VV i 10 3HM>XKEHHS B 0Ci0 3 FeHO-
turioMm AA. TlcuxojioriyHuii cTpec y BCiX 00CTEXKEHUX
NiTel Ma€e BUpaXXeHUIi, reTeporeHHui xapakrep. it —
mewmkaHi P3T manu TeHAeHLil0 [0 MiABUIIEHOrO
CTpecy, a XiHo4a cTaTh acollifoBajiacs 31 CTaTUCTUYHO
3HAUYIIUM MiIBUILEHHSIM PiBHS CTPECY.

BucHoBku. AHali3 MOKa3HUKIB aHTUOKCUIAHTHOIO 3a-
XUCTY TT0Ka3aB y AiTell 3 TeHOTUIIOM V'V 3HIKEHHS aK-
tuBHOCTI SOD, TeHIeHNIl N0 IMiABUILIEHHSI aKTUBHOCTI
KaTajasu i TyTaTioHNepOKCUAa31 MOPIBHIHO 3 JiTbMU
3 reHoTUuIIoM AA. BusBieHi 3MiHM MapKepiB OKcHIa-
TUBHOIO CTpECy CBigyaTh MpO iHTeHCHUiKalilo Mpo-
LeciB BiUIbHOPaJAUKAIbHOIO OKWCJIEHHSI B OpraHi3mi i
MEeBHI HaNpyXeHHs (PYHKIIOHYBaHHS (epMeHTiB-aH-
TUOKCUAAHTIB, SIKi 3MilICHIOIOTh IEPBUHHUI 3aXKUCT Bil
BiIbHUX paguKaiiB. 3MeHIIeHHsT akTuBHOCTI SOD mo-
’K€ BKa3yBaTU Ha 3HMXKEHHSI aHTUOKCUIAHTHOI aKTUB-
HocTi. [lcuxonmoriyHuii cTpec y JaiTeit, sIKi 3a3HalOTb
BILUIMBY BOEHHMX ITOAil Ta ITOTEHIUIMHO TpaBMaTUYHMUX
YMHHUKIB, Ma€ BUPAXEHUI, TeTePOTeHHUI XapakTep,
Ha KU MaloTh BIUIMB (DOHOBI €KOJIOTiUHi (paKkTOpH SIK
MOXJIMBiI KyMYJISITUBHI MOJepaTOpH MCUXOEMOLiITHOTO
CTaHy.

SOD, catalase, and glutathione peroxidase in eryth-
rocytes. The Lemur-Tessier-Fillion scale (PSM-
25) was used to assess psychological stress.

Results. When studying the genotypes and alleles of
Val16Ala-SOD2 polymorphism in children living in
the RZT and children who were exposed to stress-
ful life events during wartime, there was a tendency
to decrease in the frequency of the V'V genotype
and an increase in the frequency of the AV and A4
genotypes compared to the reference values of the
control group. When assessing the average indica-
tors of oxidative stress markers in both main groups
in relation to the control, SOD activity was
reduced, the content of end products of lipid per-
oxidation in blood serum, catalase and glutathione
peroxidase activity tended to increase. A study of
the average oxidative stress marker indicators in
genotypes for the Vall6Ala-SOD2 polymorphism
showed that in both children living in the RZT and
children who were exposed to stressful life events
during wartime, the level of final POL products in
serum tended to increase in individuals with the VV
genotype and decrease in individuals with the AA
genotype. Psychological stress in all examined chil-
dren was pronounced and heterogeneous. Children
living in the RZT tended to experience increased
stress, and female gender was associated with a sta-
tistically significant increase in stress levels.
Conclusions. Analysis of antioxidant defence indica-
tors showed that children with the V'V genotype had
reduced SOD activity and a tendency towards
increased catalase and glutathione peroxidase activ-
ity compared to children with the A4 genotype. The
detected changes in oxidative stress markers indicate
an intensification of free radical oxidation processes
in the body and certain stresses on the functioning of
antioxidant enzymes, which provide primary pro-
tection against free radicals. A decrease in SOD
activity may indicate a decrease in antioxidant activ-
ity. Psychological stress in children exposed to war
events and potentially traumatic factors is pro-
nounced and heterogeneous in nature, influenced by
background environmental factors as possible
cumulative moderators of the psycho-emotional
state.
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HE3JIOAKICHI EHIOKPUHHI ITOPYHIEHHA TA CTAH
IMPUIITOIIOAIBEHUX 3AJ103 Y AITEN, AKI HAPOJINJINCA
BIJI BATBKIB OITPOMIHEHUX BHACJIAOK ABAPII HA YAEC

Komunosa O.B., Kamincbkuii O.B., Adanacses /1.€., Ilser JI.O., Koaoniii B.M.

Iepaucasna ycmanosa «HayionanvHuil Haykosuil uenmp paoiauyiitHoi MeouyuHu, eemamonoeii ma

oukonoeii HAMH Ykpainu», m. Kuie, Ykpaina

NON-MALIGNANT ENDOCRINE DISORDERS AND STATUS OF
PARATHYROID GLANDS IN CHILDREN BORN OF PARENTS
IRRADIATED AFTER THE CHORNOBYL NUCLEAR POWER PLANT

ACCIDENT

Kopylova O.V., Kaminskyi O.V., Afanasyev D.E., Tsvet L.O., Kolodiy V.M.

Satte Institution» National Research Center for Radiation Medicine, Hematology and Oncology of the

NAMS of Ukraine», Kyiv, Ukraine

Beryn. Ponb npuiurononioHuX 3aio03 y rmaToreHesi ta
nepebiry OaraTboX 3axBOpPIOBaHb EHAOKPUHHOI Ta
IHIIMX CUCTEM HaOyBa€ BEJIMKOro 3HauyeHHs. Bitamin D
Ta NapaTrOPMOH He TiJIbKU PEryJ00Th OOMiH KalbLil0
Ta ¢ocdaTiB, MATPUMYIOUM iX HEOOXiZHUHN piBeHb Yy
KPOBI, aJjie i BIUIMBAIOTh HAa OpraHu i TKAHWHU, BUKOHY-
OYM pi3HOMAaHITHI (byHKIi, SKi 3a0e3MeuyloTb HOp-
MabHe (DYHKIIIOHYBaHHS OpTaHi3My Ta ITOTepeKaioTh
BUHUKHEHHS 0araTbOX 3aXBOPIOBaHb.

Meta. BussBuTy B3a€MO3B 130K MiXX CTAHOM MPUILUTO-
MMOIiOHMX 3aJ103 Ta AeSIKMMU CHIOKPUHHUMM ITOPYIIIeH-
HSIMU Y JiTei.

Metomu. IIpoBoaunoch KiiHiYHe, TOPMOHa/IbHE (BU3-
HayvaBcs piBeHb 25-TigpokcuBiTamiHy D, mapaTropmMo-
HY Y CUPOBATLi KPOBi) Ta YJABTPa3ByKOBE AOCTiIKECHHS
cTaHy npuiuTorofionmx 3amo3 (ITL3).

Pe3ynbraTu. B rpymi giteit, HapoaKeHUX Bif 0aThKiB OTI-
poMiHeHuX BHacimok aBapii Ha HAEC, cuHapom auc-
¢yHKIIii rinoTagaMmycy ImydbepTaTHOTO Iepioay aiarHoc-
toBaHo y 95 (77,8 %), sAKuil CyIpOBOIXYBaBCS
oXupiHHAM y 44 (36,1%), iHCYAiHOPE3UCTEHTHICTIO Y
41 (33,6%). 3axBOpIOBaHHS LIMTONOMAIOHOI 3aI031 BU-
SIBJICHI y BCiX AiTeil — nudy3HUI HETOKCUYHUI 300 y 74
(60,7 %), XAT y 20 (16,4 %), By3noBuii 300 y 6 (4,9 %).
B rpymi KoHTpoasa cuHapoM AucYHKIII rimorajiaMmyca
JiarHocToBaHo y 62 (66,6 %) miteii, IKWii CyTIPOBOIXKY-
BaBcsl oxupinuaMm y 20 (21,5 %), incyniHope3suc-
teHTHicTIO ¥ 20 (21,5 %). 3axBoproBanns 111113 Buss-
JIEHO MPAKTUYHO Y KOXKHOI IPYroi TUTUHU — TUDY3HUI
HeTOKCHYHMIT 300 y 47 (59,5 %), XAT y 14 (15,0 %),
By3J10Buii 300 y 2 (7,6 %). HaituacTilie BusBisiiach co-
MaTW4Ha TaTOJIOTisl Y BMUIJISIAI BEreTO-CyAMHHOI AUC-

Introduction. The role of parathyroid glands in
pathogenesis and course of many diseases of
endocrine and other systems is of great importance.
Vitamin D and parathyroid hormone not only reg-
ulate the metabolism of calcium and phosphates,
maintaining their required level in the blood, but
also affect organs and tissues, performing various
functions that ensure normal functioning of the
body and prevent the occurrence of many diseases.
Objective. To identify a relationship between the
state of parathyroid glands and some endocrine dis-
orders in children.

Methods. Clinical, hormonal i.e. serum assay of
25-hydroxyvitamin D and parathyroid hormone,
parathyroid diagnostic ultrasound.

Results. In the group of children born to parents
irradiated as a result of the Chornobyl NPP
(ChNPP) accident, pubertal hypothalamic dys-
function syndrome was diagnosed in 95 cases
(77.8%), accompanied by obesity in 44 (36.1%) and
insulin resistance in 41 (33.6%) ones. Thyroid dis-
eases were detected in all children, specifically the
diffuse nontoxic goiter in 74 cases (60.7%), chronic
autoimmune thyroiditis (CAT) in 20 (16.4%), and
nodular goiter in 6 ones (4.9%) respectively. In the
control group, hypothalamic dysfunction syndrome
was diagnosed in 62 children (66.6%), accompanied
by obesity in 20 cases (21.5%) and insulin resistance
in 20 ones (21.5%). Thyroid disease was detected in
almost every second child i.e. the diffuse nontoxic
goiter in 47 of them (59.5%), CAT in 14 (15.0%),
and nodular goiter in 2 cases (7.6%). The most
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TOHii — vy 26,4 % niteil, TUCKUHE3II KOBYOBUBIIHUX
msixiB — y 39,1 %, XpOHIYHUX 3aXBOPIOBAaHb BEPXHiX
JUXaTbHUX LIIAXiB — y 47,6138 %, 03HaKM OCTEOXOH/I-
po3y xpebra — y 16,2%. [1Ipu ropMoHaIbHOMY 0OCTE-
>XeHHi 89 niTeit, HApOIKEHUX BiJ 6aThKiB ONTPOMiHEHUX
BHacJigok aBapii Ha YAEC BUSBUIM 3HUXECHHS
BiTamiHy D 110 BinHOILIEHHO 10 rpynu KOHTposst 79,8 %
npotu 63,4 % (p <0,05), 1110 MOKe CBiTYUTHU IIPO TTOYAT-
KOBI ITOPYIIIEHHSI SIKi MOXKHA TPAKTYBaTHU SIK pU3UK PO3-
BUTKY 3axBoproBaHb ITI113. PiBeHb mapaTropMoHy 3Ha-
XOAUBCSI B ME€XaX HOPMU B yCiX rpyrnax oOCTeKeHUX i B
cepeaHboMy cTaHOBUB — 34,90 = 2,19 nir/mn. AHanis
pe3yabratiB Y3/ npuinuTonoaioHux 3aao3y 122 aiteid,
SIKi HapoAWJIMCS Bil ONpOMiHEHUX OaThbKiB BUSIBUB
rineprutasito ITHI3 y 98 (80,3%), aneHomy y 7 (5,7 %),
MYJBETUHOAYJISIpHA Tinepriiazito (5—7 3ay103 y OgHi€l au-
taHn) y 7(5,7 %). B rpymi konTpo:st (93 ocobu) rinmepr-
nasis [TII3 y 62 (66,7 %), anenoma y 4 (4,3 %) , MyJb-
TUHOLYJISIpHA Tinepruiasia y 6 (6,4 %).

Bucnosku. [1poBeaeHi HayKoOBi JOCTiIXXEHHS BCTAHOBU -
JIA, 110 XPOHIYHUI aBTOIMYHHUIA TUPEOINUT 3 HAOyTUM
rinotupeosoM (16,4 %), mopyieHHs xkupoBoro (36,1 %)
Ta BymieBoaHoro (33,6 %), oOMiHiB, TUChYHKIIS Tilmo-
TajaMycy nyoepratHoro nepiony (77,8 %) maloTh 3Ha-
yyluii B3aEMO3B 130K 3 nopyweHHsamu B TTII3, a ca-
Me — rinepIuiasieo 3a103 Ta Ae@iluToM BiTaMiny D, 110
B MalOYTHbOMY MOXK€ ITPU3BECTU A0 MOSIBU Tineprapa-
TUPEO3Y.

common somatic disease was autonomous-vascular
dystonia (26.4%), biliary dyskinesia (39.1%),
chronic diseases of the upper respiratory tract
(47.6%), and spinal osteochondrosis (16.2%) res-
pectively. A decrease in vitamin D serum content
was found in 79.8% of 89 children born to parents
irradiated after the ChNPP accident compared to
63.4% in the control group (p < 0.05), indicating
initial disorders that can be interpreted as a risk of
developing thyroid disease. Serum level of parathy-
roid hormone was within normal limits in all study
groups being in average (34.90 = 2.19) pg/ml.
Parathyroid hyperplasia (diagnostic ultrasound
data) was found in 98 cases (80.3%), adenoma in
7 (5.7%), and multinodular hyperplasia (5—7
glands in one child) in 7 (5.7%) among the 122
children born to irradiated parents. In the control
group (n = 93) parathyroid hyperplasia was found
in 62 cases (66.7%), adenoma in 4 (4.3%), and
multinodular hyperplasia in 6 ones (6.4%).
Conclusions. Chronic autoimmune thyroiditis with
acquired hypothyroidism (16.4%), disorders of
lipid (36.1%) and carbohydrate (33.6%) metabo-
lism, and pubertal hypothalamic dysfunction
(77.8%) have a significant relationship with
parathyroid disorders, namely parathyroid hyper-
plasia and vitamin D deficiency, which in the future
can lead to the onset of hyperparathyroidism.
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HENPO®I3IOJOITYHI MAPKEPU BIJIJIAJTEHIX HACJIIIKIB
BIUINBY IOHI3YIOYOI'O BUITPOMIHIOBAHHA VY JIIKBIIBTOPIB

HACJIIIKIB ABAPII HA YAEC

Kyu K. B., Ilepuyk I. B., Kpeiinic I'. }O., AnTumuyk K. 1O.

Iepaucasna ycmanosa «HayionanvHuil Haykosuil uenmp paoiauyiitHoi MeouyuHu, eemamonoeii ma
onkonoeii Hayionaavuoi akademii meouunux Hayk Yipainu», Kuie, Ykpaina

NEUROPHYSIOLOGICAL MARKERS OF LONG-TERM EFFECTS
OF IONIZING RADIATION EXPOSURE IN CHORNOBYL ACCIDENT

CLEAN-UP WORKERS

Kuts K. V., Perchuk I. V., Kreinis H. Yu., Antypchuk K. Yu.

State Institution «National Research Center for Radiation Medicine, Hematology and Oncology of the
National Academy of Medical Sciences of Ukraine», Kyiv, Ukraine

AkTyanbHicTh. ABapisi Ha YopHOOMJIBCHKilA aTOMHIM
enexrpoctanuii (YAEC), o Bigoymacs 26 kBiTHs 1986
POKY, 3a/IMIIAETHCSI HAMO1IbII MacIITaOHO TEXHOTEH-
HOIO KaTacTpodoro B iCTOpii JIOACTBA i PO3MISIAETHCS
sIK 6araToakTOpHUI NeCTPYKTUBHUM TIpoliec. Y JaHO-
MY KOHTEKCTi 0COOJIMBOI0 3HAaUEHHSI HAOyBa€ BUBYEH-
HSI HEHPOIICUXiaTpUYHUX IMOPYIIEHb, OCKIIBKHI BXKe 10-
BEAEHO, 1110 TOJIOBHUIA MO30K € YYTJIMBUM A0 Ail MaluX
Ta cepeAHiX 103 pafiallii.

Merta pobGotu. BuzHaumTtu cneuugiuyHi Helpodisio-
JIOTiYHI MapKepu B yYacCHUKIB JiKBigallii HacaiaKiB
aBapii Ha YopHOOMIBCHKIA aTOMHIM eJeKTpOCTaHLil
(YJIHA na YAEC) y BinganeHuii mepios.

Marepiamu Ta Meromu. IIpoaHanizoBaHO JaHi Heil-
podi3i0JIOTIYHIX JOCITiIKeHb (KOMIT' I0TepHA €JIeKTPO-
eHuedanorpadia 3 BUKINKAHUMU ITIOTEHIliaTaMM)
VJIHA na HAEC.

Pe3ynbraTu. ¥ xoni pociigkeHHs 0yJ10 ineHTU(hiKOBaHO
crieumndiuHi eaekTpodizioysoriuHi Mapkepu, 1o dop-
MYIOTb Hepo(]i3ioaoriuHy OCHOBY MaTOJIOTiH, OB’ s13a-
HUX i3 Ji€l0 iOHi3yl0OuOro BUIIPOMIiHIOBaHHS y Bimma-
JIeHi#t mepcrekTuBi. 3okpema, y YJIHA, gki oTpumanu
nmo3y Bix 0,3 3B i BuIe, 3adgikKcoBaHO JlaTepai3allieio
OioenekTpuyHux npoueciB. Lli 3MiHM JOKami3ylOTbCs
rnepeBaXkKHo Yy JIiBiii remichepi (GpoHTO-TeMITOpaIbHO-
napieTajbHi 30HM), 10 BKa3ye Ha IMOEIHAHUI pafia-
LiHO-iHAYKOBAaHUI Ta BiKOBUI BILUIMB HA MO30K. Ta-
KM TIpolleC CYIPOBOIXKYETbCS ipUTaALlIED KOPTUKO-
JIIMOIYHUX CTPYKTYp, 30KpemMa Tinokamiry. Takox BUSIB-
JIEHO TTOPYIIEHHS Y pOoOOTi LIeHTpaJbHUX JJAHOK 30POBO1
adepenrarii. Ilpm mo3ax > 0,3 3B cmocTepiraeTbcsd
raabMyBaHHS ITiIKipKoBoro koMmmnoHeHTa P50 30poBux
BUKJIMKAHUX IOTEHIiaJliB Ha PEBEPCUBHUI IIaXOBUA
natepH (3BIIIIII) Ha ¢oHi CKOpOYEHHS JAaTeHTHOCTI

Background. The accident at the Chornobyl
Nuclear Power Plant (ChNPP) on April 26, 1986
remains the largest technological disaster in human
history and is considered a multifactorial destruc-
tive process. In this context, the study of neuropsy-
chiatric disorders is of particular importance, since
the brain has been shown to be highly sensitive to
the effects of low and moderate doses of ionizing
radiation.

Objective. To identify specific neurophysiological
markers in Chornobyl accident clean-up workers
(CACWs) in the late post-exposure period.
Materials and Methods. Data from neurophysio-
logical examinations (computerized electroen-
cephalography with evoked potentials) of CACWs
were analyzed.

Results. The study identified specific electrophysi-
ological markers forming the neurophysiological
basis of pathologies associated with long-term
exposure to ionizing radiation. In particular,
CACWs who received radiation doses of 0.3 Sv and
higher demonstrated lateralization of bioelectrical
brain activity. These changes were predominantly
localized in the left hemisphere (fronto-temporo-
parietal region), suggesting a combined radiation-
induced and age-related impact on the brain. This
process is accompanied by irritation of cortico-
limbic structures, particularly the hippocampus.
Disturbances in the central components of visual
afferentation were also detected. At doses > 0.3 Sy,
inhibition of the subcortical P50 component of
pattern-reversal visual evoked potentials (VEPs)
was observed, along with shortening of the latency
of the cortical P200 component. A synergistic
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kopkoBoro komnoHnenta P200 3BITIIII. 3acdikcoBano
CUHEprilo pafialliiHOro Ta BIKOBOIO YMHHMKIB, IO
MPOSIBISEThCS Y 3poctanHi amrutityau P100 3BITILITT
(motunuuHa minsgHka) ta crosinbHeHHi P200 3BITIHIT
(TiM’sTHa [ifsTHKA). XapakKTepHO, 10 aMIUTiTya KOTHi-
TUBHOro KoMmroHeHTa P300 y moTWJIMYHill 30HI Kope-
JIIOE 3 103010 (3MEHIITYETLCS) Ta BiKOM (301JIBIITYETHCH),
110 CBiTYUTHL TMPO ATUIOBUI XapakTep iHBOMIOLIMHUX
npoueciB y HHHC micns pamianifinoro BrutuBy. Ilpu
NpoBeaeHHI Helipodi3ioJOriYHUX AOCTIAXKEHb, BUSIBIIC-
HO crienn@iyHUi «pagioliepedpanbHI ePeKT» y Mpo-
eKIIii JTiBoi 3aAHbO-CKPOHEBOI TilTHKHU (30Ha BepHike),
1[0 TOJISITAE Y 3MEHILEHHI aMIUIITYAu Ta 3pOCTaHHi Jia-
TEHTHOCTI KOTHITMBHUX CIIYXOBUX BUKJIMKAHUX II0-
termianiB P300. Lli 3MiHM CcTalOTh CTATUCTUYHO 3HAUY-
IIMMM BXe IIPU J103aX 3arajibHOrO OIMPOMiHEHHS TOHAI
50 M3B i mporpecyloTh Npu gocsarHeHHi 103 0,3—0,5 3B.
Takum yrHOM, Helipodi3ioJoriyHi MOKa3HUKU MOXYTb
ClIyryBaTu Oi0JIOTIYHMMM MapKepaMu pagialiiiiHOTO
ypakeHHSI MO3KY 11le Ha JOKJIiHIUHii cTamii.

BucnoBku. Kio4yoBMM acmekToM € pafialiiiHo-
acoliifoBaHa KOPTUKO-JIiMOiYHA TUCHYHKIIIS 3 MEPIIO-
YeproBUM 3ajlydeHHSIM JIiBOI AOMiHAHTHOI IiBKyJi Ta
rimokamny. Ha Hal morjsi, moenHaHHS HEMPOIICHUXO-
JioriyHoro TectyBaHHs 3 JaHuMU EEI, BUKIMKaHUX Mo-
TeHLIiaJliB TOJIOBHOTO MO3KY, HelipoBizyanizauii (MRI,
DTI, fMRI) Ta MoneKyasIpHIUX MapKepiB MOXKe CTBOPH -
TU OCHOBY JIJIsI 00’€KTUBHOI OLIIHKM pafialliiiHO-aco-
LifoBaHMWX 3MiH i MMPOTHO3YBAaHHS iX KJIIHIYHOTO Tepe-
oiry. HeiipodiziooriuHi Mapkepu, 30KpemMa rnapaMmeTpu
BUKJIMKAHUX TTOTEHIiaJiB, HA CHOIOAHI € HaMOIIbIII
MEePCHEeKTUBHUMMU iHCTPYMEHTaAMM IJIs PaHHBLOI Adiar-
HOCTHUKM pajialliiiHOro ypaXeHHsI MO3KY Ha JOKJIi-
HiYHOMY €Talli.

interaction of radiation and aging factors was also
documented, manifested by an increase in the
amplitude of the P100 VEP (occipital region) and
prolongation of the P200 VEP latency (parietal
region). Notably, the amplitude of the cognitive
P300 component in the occipital region correlates
with radiation dose (decreases) and age (increases),
indicating an atypical pattern of involutional
processes in the central nervous system following
radiation exposure. Neurophysiological investiga-
tions also revealed a specific «radiocerebral effect»
in the projection of the left posterior temporal
region (Wernicke’s area), characterized by a
decrease in amplitude and an increase in latency of
cognitive auditory P300 evoked potentials. These
changes become statistically significant at whole-
body radiation doses above 50 mSv and progress
further at doses of 0.3—0.5 Sv. Thus, neurophysio-
logical parameters may serve as biological markers
of radiation-induced brain injury even at the pre-
clinical stage.

Conclusions. A key finding is radiation-associated
cortico-limbic dysfunction, primarily involving the
dominant left hemisphere and the hippocampus. In
our view, the integration of neuropsychological test-
ing with EEG data, brain evoked potentials, neu-
roimaging (MRI, DTI, fMRI), and molecular
markers may provide a comprehensive basis for the
objective assessment of radiation-associated brain
changes and for predicting their clinical course.
Neurophysiological markers, particularly evoked
potential parameters, currently represent one of the
most promising tools for the early detection of radi-
ation-induced brain damage at the preclinical stage.
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E®EKTUBHICTH ®OTOH-3AXBATHOI TIPOMEHEBOI
TEXHOJIOI'TI TA ®OTOAMHAMIYHOI'O BILIMBY HA 3JIOAKICHI
TA HOPMAJIbHI KJIITUHU JIIOAWUHMWU IN VITRO

JlaBpenuyk I. 11., Taneko B. B., Mammmescbka €. M., Yepuumos A. B., Imurpiesa 1. P.

Iepaucasna ycmanosa «HayionanvHuil Haykosuil uenmp paoiauyiitHoi MeouyuHu, eemamonoeii ma
onkonoeii Hayionaavuoi akademii meouunux Hayk Yipainu», eya. FOpia Iinenxa, 53, m. Kuis,

04050, Yxpaina

EFFECTIVENESS OF PHOTON-TRAPPING BEAM TECHNOLOGY
AND PHOTODYNAMIC EFFECT ON MALIGNANT AND NORMAL

HUMAN CELLS IN VITRO

Lavrenchuk G. Y., Talko V. V., Malyshevska E. M., Chernyshov A. V., Dmytrieva 1. R.

State Institution «National Research Center for Radiation Medicine, Hematology and Oncology of the
National Academy of Medical Sciences of Ukraine», 53 Yuriy Illenko St., Kyiv, 04050, Ukraine

Meta pobOTM — JOOCHIAUTH CTPYKTYpHi Ta Mopdo-
(yHKIIIOHAJIbHI 3MiHM B TeCT-CUCTeMax Mpoaidepyro-
YUX Ta JOPMaHTHUX 3IOSKiCHUX (1iHig A-549) i Hop-
MalbHUX ((piOpobnacTu) KIiTUHAX JIOAUHU TIpU
IMOENHAHHI PEHTIeHIBCHKOTO BHMIIPOMiHIOBAaHHS 3 Ta-
IOJiHIMBMICHUM (OTOH-3aXBaTHUM areHTom «Jlo-
TaBiCT» Ta YEPBOHOIO CBiT/Ia 3 (poTOCEHCHOITIZ3aTOPOM
«DOTOJIOH.

Metoam 1OCTiIXKEHb: METO, MEPEIIETIIIOBAHOI KYJIBTY-
PY KJIITUH HOpMaJibHUX (iOp0o0OaaCTiB AOIMHU Ta 3]10-
SIKICHUX KJIITWMH JIIOAMHU, METOAU OMPOMIHEHHS PEHT-
T€HiBCbKUMU MPOMEHSIMU, YEPBOHUM CBIiTJIOM, IIUTO-
JIOTiYHi, CTATUCTUYHI.

PesyabraTu. JlocnigkeHO Yy IOPiBHSJIbHOMY acCHeKTi
BILJINB ABOX OiHAPHUX TIPOMEHEBUX TEXHOJIOTi OKpeMO
Ta y MO€AHaHHi, a came: (OTOH-3axBaTHY [il0 Ha
npouidepyrodi 3105KicHi (KIITUHU HEAPIOHOKIIITUHHO-
TO paKy JIeTeHb JIOONHU — JIiHig A-549) Ta HOpMabHI
KJIITUHY (CTOBOYPOBi (hiOp0oOIaCTH TIONUHN) IIPU iHKY-
Oallii X 3 ragoJliHiiBMiCHUM (POTOH-3aXBaTHUM areH-
ToM «JloTaBicT», Ta (poTOAMHAMIYHUIA BIUIUB Y MIPUCYT-
HocTi poToceHcnobim3zaropa «PoTonoH». BctaHoBIeHO
3a  MOpGPOPYHKIIOHATLHUMHU  XapaKTepUCTUKAMU
(KiHeTHKa pocTy, mpoiipepaTMBHA Ta MIiTOTMYHA aK-
TUBHICTb) BHUIlE3a3HAYEHUX TECT-CUCTEM OCOOJMBOCTI
BILIMBY Ha 3JI0SIKiCHi Ta HOpMaJibHi KiiTuHu. ITokaza-
HO, 1110 OIIPOMiHEHHS PEHTI€HIBCbKMMU MPOMEHSIMU B
nos3ax 1,0, 5,0, Ta 10,0 Ip inaktusysano 10, 46 ta 80 %
3M0SIKICHUX KJIITUH JiHii A-549, BignosigHo. OnpoMi-
HeHHd KmitiH y 103i 1,0 Ip B mpucyTHOCTI (pOoTOH-3aX-
BaTHOrO areHTa «JloraBicT» (y KOHLIeHTpaLii 10 MKJ1/M1,
1o Binmosigae 2,97 Mr raaoTepoBoi KMCIOTU Ha 1 M
MOXUBHOIoO cepemoBuiia) Ha 50 % iHrioye nposmicde-

The objectives of the work were to investigate struc-
tural and morpho-functional changes in test sys-
tems of proliferating and dormant malignant (A-
549 line) and normal (fibroblast) human cells when
combined with X-ray radiation with the gadolini-
um-containing photon-capturing agent «Dotavist»
and red light with the photosensitizer «Fotolon».
Methods: method of transfection culture of normal
human fibroblast cells and malignant human cells,
methods of irradiation with X-rays, red light, cyto-
logical, statistical.

Results. The influence of two binary radiation
technologies separately and in combination was
studied in a comparative aspect, namely: photon-
capturing effect on proliferating malignant (human
non-small cell lung cancer cells — line A-549) and
normal cells (human stem fibroblasts) when incu-
bated with the gadolinium-containing photon-
capturing agent «Dotavist», and the photodynamic
effect in the presence of the photosensitizer
«Fotolon». The morphofunctional characteristics
(growth kinetics, proliferative and mitotic activity)
of the above-mentioned test systems have been
used to determine the specific effects on malignant
and normal cells. It has been shown that X-ray irra-
diation at doses of 1.0, 5.0, and 10.0 Gy inactivat-
ed 10, 46, and 80% of malignant cells of the A-549
line, respectively. Irradiation of cells at a dose of 1.0
Gy in the presence of the photon-capturing agent
«Dotavist» (at a concentration of 10 ul/ml, which
corresponds to 2.97 mg of gadoteric acid per 1 ml
of nutrient medium) inhibits cell proliferation by
50%, suppressing their mitotic activity, and at a
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pallito KJIiTUH, MPUTHIYYIOUM X MiTOTUYHY aKTUBHICTb,
a B 103i 10,0 Ip B mpucyTHoCTi «/loTaBicT» raaibMye Ha
93 % picT Ta oI 3710IKiCHUX KiIiTUH. [ToegHaHHS JBOX
OiHapHMUX TTPOMEHEBUX TEXHOJIOTii: YepBOHOTO CBiT/IA 3
«®otoson» (y KoHeHTparii 10 mxi/ma 0,05 Mr/mi) Ta
PEHTTEHIBChKMX MIPOMEHIB y BUINE3a3HAUYCHUX [103aX 3
«JlotaBicT» (y KoHueHTpauii 10 MKI/MIT), IPU3BOIUTH
o 3arubeni BigmosigHo 64, 86 Ta 99 % 3n0sIKiCHUX
KJIiTUH. BcTaHoBIeHO, 1O KyJbTypa HOPMaJbHMX
(ibpobaacTiB OiNbLI YYTAKMBA A0 BIUIMBY KOMILIEKCY
OiHapHUWX IIPOMEHEBUX Hilt; ompoMiHeHHS B 1o3i 10,0 Ip
y TIpucyTHOCTI «/loTaBicT» Ta «@POTONIOH» 31aTHA iHAK-
tuByBatu 100 % xnituH. [loeaHaHHs POTOH-3aXBaTHO-
ro (peHTreHiBcbKi mpoMeHi B n103i 10 Ip omHoYacHoO 3
«JloTaBicT» y KoHIeHTpaii 100 MKJI/MJ1, 1110 BiIIIOBinae
29,7 Mr ragoTepoBOi KHUCJIOTH, Ta (POTOAUHAMIUHOTO
(3 «@OTOJIOH») BIUIMBIB MIPU3BOAATH 10 3arubemi 90 %
3JI0SIKICHUX KJIITHH y CTaHi CIoKow (y cTallioHapHii
dasi pocry); 10 % KJiTUH, 11O BMXMBAIOTh, IPU IIO-
JalIbIIOMY KYJBTUBYBaHHI 3MiHIOIOTH CBOIO MOpP(O-
JIOTi10, TEHOTHII 1 aATe3UBHICTb.

BuchHoBok. OTprMaHi pe3yJbTaTh 3a CBOEIO CYTTIO CKJla-
JaTh IATPYHTSI JOKJIIHIYHOTO eTally OLiHKU edeK-
TUBHOCTI MpemnapaTiB, 110 3aCTOCYBYIOThCS Y OiHApHUX
TEXHOJIOTisX, 30KpeMa, «JloTaBicTy» y BUITaaKy (hOTOH-
3aXBaTHOro0 MeToAy OiHapHOI MPOMEHEeBOl Tepamii Ta
«DotonoHy» 1151 hoToarMHaAMIYHOI Tepartii.

dose of 10.0 Gy in the presence of «Dotavist»
inhibits the growth and division of malignant cells
by 93%. The combination of two binary radiation
technologies: red light with «Photolon» (at a con-
centration of 10 ul/ml 0.05 mg/ml) and X-rays in
the above doses with «Dotavist» (at a concentration
of 10 ul/ml), leads to the death of 64, 86 and 99%
of malignant cells, respectively. It has been estab-
lished that the culture of normal fibroblasts is more
sensitive to the effects of a complex of binary radi-
ation actions; irradiation at a dose of 10.0 Gy in the
presence of «Dotavist» and «Fotolon» is able to in-
activate 100% of cells. The combination of photon-
capturing (X-rays at a dose of 10 Gy simultaneous-
ly with «Dotavist» at a concentration of 100 pl/ml,
which corresponds to 29.7 mg of gadoteric acid,
and photodynamic (with «Photolon») effects leads
to the death of 90% of malignant cells in a resting
state (in the stationary growth phase); 10% of sur-
viving cells change their morphology, genotype,
and adhesiveness during further cultivation.
Conclusion. The results obtained essentially form
the basis for the preclinical stage of evaluating the
effectiveness of drugs used in binary technologies,
in particular, «Dotavist» in the case of the photon-
capture method of binary radiotherapy and
«Photolon» for photodynamic therapy.
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PIBEHb YCIIAIKOBAHUX MYTAIIIN B MIHICATEJIITHUX
JIOKYCAX Y JITEH BIJI BATBKIB-JIIKBIJIATOPIB KATACTPO®U

HA YAEC

JliBmmmnp JI.A.!, Aurunkin }O.I'.%, BepHio 2Kuin®

"Tncmumym monekynaproi 6ionoeii i eenemuxu HAH Ykpainu, Kuis, Ykpaina
2JIY «Bceykpaincokuii yenmp mamepurncmea ma oumuncmea HAMH Ykpainu», Kuie, Ykpaina

JIECH, Institut de Genetique et Microbiologie, France

LEVEL OF INHERITABLE MUTATIONS IN MINISATELLITE LOCI
IN CHILDREN OF PARENTS WHO WERE LIQUIDATORS OF THE

CHROBYL NPP DISASTER
Livshits L.!, Antypkin Yu.2, Vergnaud Gilles?

!Institute of Molecular Biology and Genetics of the NAS of Ukraine, Kyiv, Ukraine
2S1 «All-Ukrainian Center for Motherhood and Childhood of the NAMS of Ukraine», Kyiv, Ukraine

‘IECH, Institut de Genetique et Microbiologie, France

OI[HI/IM 3 HaWOIbII TOCTPUX MUTAHb, 11O XBUJIIOE
BUYEHUX, JIiKapiB i I'pPOMAaJCbKiCTb, € T€HETUYHI
edexkTu apapii Ha YAEC Tta ixHi Hacminku maas 310-
pOB’ST HACTYMMHUX MOKOJiHb. B HaloMy JociimkeHHi
aHaJIi3 MyTalili TpOBOAWIN Y IBOX IpyIax ciMeil (Ma-
TH, 0aTbKO, IiTH). Y Tiepiry rpymny Oyau Bimiopani 183
IuTuHM (i3 161 poguHmM), 1110 HAPOAVMIIMCS Bill 0aThKiB-
JikBimatopiB (4osioBikiB) aBapii Ha YAEC. B KoHT-
pONIbHY Tpyny yBikmmy 163 gutunu (i3 163 pomuH),
0aTbKM SIKUX HE MELIKaJAud i He MpalloBaid B 30HIi
apapii Ha YAEC. Ockinbky J031 Ta e€KCIO3Ullii OIl-
POMiHEHHS JIiKBiIaTOPiB BCTAHOBUTHU HE OYJIO MOXKJIU -
BUM, CIIMpaJIMCh HA JaHi OpO XapakTep i TPUBANiICThb
poOOTH TOCiIKyBaHUX JIikBigaTtopiB aBapii Ha YAEC.
89 % 6arbkiB-nikBinaropis npaioBaiu Ha YAEC, no-
ypuHaodu 3 1986 poky perra — 3 1987 poky. 95 % —
JIIOBTOCTPOKOBO IIpalfoBajii 0e3II0CepeIHbO Ha TePH-
topii HAEC, abo B mictax YopHoouns ta ITpum’aTh.
39 % — Ge3nocepeIHbO HA AaTOMHIl cTaHIIiiT (TTOXEXHi,
ocobu, 10 3aiiManucs OYUINEHHSIM peakTopa Bil
pamioakTUBHOIO 3a0pyAHEHHSI, PEMOHTHUMMU poOOTa-
MU, OymiBHMLTBOM capkodara touio); 14 % — Ha
3HEIIKOKEHHI palioaKTUBHUX 3a0pyAHEHb HAaBKOJIO
mict YopHooOuns ta [Mpun’are; 14 % — 3aznisHi B eBa-
Kyawii HacenreHHS B Micti Ilpum’ste (conmartw,
Mijinionepu); 12 % — Bomii, 110 3IiliICHIOBAJIA PEry-
JISIpHI TepeBe3eHHs JIoAeH i BaHTaXiB MiX CTaHIIi€0
Ta cycimHiMu mictamu; 7 % — OymiBenbHUKM; 5 % —
aJMiHICTpaTUMBHI NMpaliBHUKU Ta JIiKapi, 110 JOBIOCT-
pokoBo npawoBasiv B paiioni YAEC; 5 % — minoru
rejgikonTepiB. byio crBopeHo Kojekiiro 549 3paskiB
nerikouurapHoi JITHK uieHiB cimeii JikBimaTopiB Ta

One of the most important issues that concerns
scientists, doctors and the public is the genetic
effects of the Chernobyl accident and their conse-
quences for the health of future generations. In our
study, mutation analysis was carried out in two
groups of families (mother, father, children). The
first group included 183 children (from 161 families)
born to fathers-liquidators (males) of the Chernobyl
accident. The control group included 163 children
(from 163 families) whose parents did not live or
work in the Chernobyl accident zone. Since it was
not possible to establish the doses and radiation
exposures of the liquidators, we relied on data the
type of activity and duration of work for the liquida-
tors of the Chernobyl accident under study. 89% of
the father-liquidators worked at the Chernobyl acci-
dent starting in 1986, the rest — since 1987. 95% —
worked directly on the territory of the Chernobyl
NPP for a long time, or in the cities of Chernobyl
and Pripyat. 39% — directly at the nuclear power
plant (firefighters, people involved in cleaning the
reactor from radioactive contamination, repair
work, construction of the sarcophagus, etc.); 14% —
in the neutralization of radioactive contamination
around the cities of Chernobyl and Pripyat; 14% —
involved in the evacuation of the population in the
city of Pripyat (soldiers, police officers); 12% —
drivers who regularly transported people and goods
between the station and neighboring cities; 7% —
builders; 5% — administrative workers and doctors
who worked in the Chernobyl NPP area for a long
time; 5% — helicopter pilots. A collection of 549
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489 3pa3ka iHAWBIIIB 3 KOHTPOJIbHOI Tpynu. AHami3
YCITAAKOBAHUX MYTalliii B MiHicaTeJiTHUX JIOKycax
Pi3HUX XPOMOCOMHUX HiJSIHOK MPOBOAWIN LLISIXOM
oaot-riopuauzanii 3 *P-mivennmu JHK-30Hm1aMM.
Hnsa Haiibinpin mytadenbHoro Jiokyca CEB1 y KoHT-
POJIBHII TpyIIi piBeHb MyTalliii ckitafgaB 14%, a y miteit
JikBigaTopiB csaraB 15%. Taka X TeHIEHIISI CIIOC-
Tepiranacs i musg Mytauiid B jJokycax B6.7 i CEB 36.
ITpore, BimMiHHOCTI HE OyJIM CTATUCTUYHO BipOTiTHU-
Mu. g ouiHku aAudepeHLiiiHOT YyTJIMBOCTI CTaii
criepMaToreHe3y 10 MyTareHHOI'O BILUIMBY 10Hi3yKOUO1
paniauii aHamizyBaJu Taki migrpynu giteii: 1 — miTu,
sIKi OyJIM 3a4arti B Mepiofi, ado He Mi3Hille HixX yepes 2
Micsui micast pobotu ixHix 6aTbkiB HAa YAEC; 2 — ni-
TH, 3a9aTTsI SKUX BigOynocs OiibIn HiX yepe3 4 Micsii
TiCJIsI TOTO, SIK 3aKiHUMBCS TEPMiH MepedyBaHHS iXHIX
0atekiB Ha YAEC. OTpuMaHi pe3yabTaT MOPiBHSIb-
HOTIO aHaJli3y CBiIyaTh Mpo Te, 110 Y miarpyni aitei 1,
CyMapHUIi piBeHb MyTallii 6aTbKiBCbKOI'O MOXOAXKEH-
Hs 1O BCiX JIoKycax OyB y 1,5 pa3u 10CTOBipHO Oisib-
mwmit (p < 0,05), Hix y miarpymi aiteit 2. OTprumMaHi pe-
3yJIbTaTU TO3BOJSIOTh 3pOOUTU BUCHOBOK, 1110 MyTa-
TeHHUI e(PeKT MOXe MaTH MiClle JIMIIe Ha OCTaHHIX
CTalisIX criepMaToreHe3y i He i€ Ha CTOBOYpOBi cTa-
TeBi KJIiTMHU. Lle y3roaXyeThcsd 3 pe3yJbraTaMu
SIMOHCHKMX BYEHHUX IOMO0 BiICYTHOCTI MiABUILEHHS
piBHS ycaAKOBAaHUX MYTallill y HAIAAKiB, IKi HapoO-
JUIKCS depe3 JIeKiibKa POKiB Iic/isi aTOMHOIo 00M-
OapayBaHH4 B Xipocimi i Haracaki. IToganblii moBHO-
TEHOMHI TOCIiIXKEHHSI TO3BOJISITh 30araTUTU 1aHi PO
Hacrmigky aBapii Ha YAEC mng 3mopoB’s MaitOyTHIX
TOKOJIiHb.

leukocyte DNA samples from family members of lig-
uidators and 489 samples from individuals from the
control group was created. Analysis of inherited
mutations in minisatellite loci of different chromoso-
mal regions was performed by blot hybridization with
32P-labeled DNA probes. For the most mutable locus
CEBI in the control group, the mutation rate was
14%, and in the children of liquidators it reached
15%. The same trend was observed for mutations in
loci B6.7 and CEB36. However, the differences were
not statistically significant. To assess the differential
sensitivity of the spermatogenesis stages to the muta-
genic effects of ionizing radiation, the following sub-
groups of children were analyzed: 1 — children who
were conceived during, or no later than 2 months after
their parents worked at the Chernobyl NPP; 2 — chil-
dren whose conception occurred more than 4 months
after the end of their parents’ stay at the Chernobyl
NPP. The results of the comparative analysis indicate
that in subgroup 1 of children, the total level of pater-
nal origin mutations across all loci was 1.5 times sig-
nificantly higher (p < 0.05) than in subgroup 2 of chil-
dren. The results obtained allow us to conclude that
the mutagenic effect can occur only at the last stages
of spermatogenesis and does not affect stem germ
cells. This is consistent with the results of Japanese
scientists regarding the absence of an increase in the
level of inherited mutations in offspring born several
years after the atomic bombing of Hiroshima and
Nagasaki. Further genome-wide studies will enrich
the data on the consequences of the Chernobyl acci-
dent for the health of future generations.
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LONG-TERM EFFECTS OF RODENTS' CHRONIC IRRADIATION
WITHIN CHERNOBYL EXCLUSION ZONE NATURAL POPULATIONS

Lypska A.I., Burdo O.0., Ryabchenko N.M., Sova O.A., Ganzha O.B.
Institute for Nuclear Research, NAS of Ukraine, Kyiv, Ukraine

hernobyl accident-determined contamination of

the environment by radionuclides led to a signifi-
cant increase in background radiation, accumulation
of radionuclides by biota, and consequently, exposure
dose of organisms, primarily within the Chernobyl
exclusion zone. From the first days after the accident
until now a major problem is assessment of lesions in
biological systems as a result of radionuclide contami-
nation, which has become chronic in the exclusion
zone. Rodents are widely used in radiobiological and
radioecological studies as objects for ecotoxicity
bioindication.
Purpose of this work — to investigate radiation-
induced changes in the blood system of small rodents
from Chernobyl exclusion zone using the complex of
cytogenetic and hematologic parameters.
Results. It was established that mutation process in
bone marrow cells is conserved in several generations
of small rodents from the contaminated territories.
Analysis of long-term research of red vole bone mar-
row cells showed an enhanced level of pathological

changes in cell division and differentiation. The level
of binucleated caryocytes, cells with premature chro-
matin condensation, micronuclei (including multiple
ones), and the level of apoptosis were significantly
higher than that in the control group. The trend to
time-dependent reduce of the cell number with
micronuclei was shown. It probably may be caused by
the reduction of radiation dose, and adaptive respons-
es to chronic exposure in a number of generations.
Hematological studies revealed significant changes in
quantitative and qualitative parameters of peripheral
blood. A significant violation of the leukocyte — ery-
throcyte ratio in animals from contaminated areas
(compared with the control group) was shown. The
biggest changes occur in red-cell hematopoiesis.
Conclusions. Quantitative and structural changes in
the peripheral blood and hemopoietic organs is the
result of a combined chronic exposure and complicat-
ed adaptive reactions formed in several generations of
small rodents populations from the natural biotops of
Chernobyl exclusion zone.

National Academy of Medical Sciences of Ukraine 4 Sl «National Research Center fof Radiation Medicine, Hematology and Oncology»

LONG-TERM EFFECTS OF CHRONIC LOW-DOSE EXPOSURE ON
THE HAEMATOPOIESIS OF WILD SMALL MAMMALS FROM THE

CHORNOBYL EXCLUSION ZONE

Lypska A., Rodionova N., Riabchenko N., Ganzha O., Burdo O.
Institute for Nuclear research of NAS of Ukraine, Kyiv, Ukraine

Introduction. The study of the biological effects of
chronic ionising radiation remains a relevant issue in
contemporary radiation biology and medicine, as
there is still no clear assessment of the long-term con-
sequences of accidental radionuclide contamination
in the Chornobyl Exclusion Zone (CEZ) for humans
and biota. This highlights the need for further in-depth
investigations of this important problem, the accumu-
lation of experimental data on the condition of ani-
mals under chronic radiation exposure and the devel-
opment of radiogenic effects.

Objective. To investigate the effects of chronic low-
dose radiation exposure in field experiments on the
bone marrow haematopoiesis (BMH) of small murine
rodents from natural populations of the CEZ.
Materials and Methods. The study was carried out
using indicator species of small murine rodents,
Myodes glareolus and Apodemus flavicollis, applying
radiometric, gamma- and beta-spectrometric, hema-
tological, cytogenetic, and statistical methods.
Results. Based on the analysis and generalisation of
long-term research, an assessment of the indicator
species of small murine rodents from the CEZ was
performed according to the parameters of the BMH
system and the levels of chromosomal instability in
somatic cells. It was established that chronic exposure
to ionising radiation leads to significant alterations in
the BMH, including disturbances in cell proliferation,
differentiation, and maturation within various hema-
topoietic pools, as well as increased geno- and cyto-

toxic damage to bone marrow cells. Considerable vari-
ability of the studied parameters was registered, indi-
cating heterogeneity in the response of wild animals to
chronic radiation exposure. It should be noted that,
alongside pathological changes, compensatory-adap-
tive reactions of the blood system were observed in ani-
mals, associated with the expansion of hematopoietic
pools due to the formation of extramedullary hemato-
poietic foci in the spleen, increased thymus mass, and
a parallel rise in lymphocyte counts in peripheral
blood. The consequences of irradiation in animals
depend on a combination of external and internal fac-
tors, including changes in the radioecological charac-
teristics of populations, individual reserve capacities,
and transgenerational radiation-induced genomic
instability, which may manifest under conditions of
combined chronic low-intensity radiation exposure
and adverse environmental factors.

Conclusion. Under chronic radiation exposure, pre-
dominantly with an internal component, parallel
processes occur in the hematopoietic system: destabil-
isation of certain hematopoietic lineages alongside the
development of compensatory and restorative respons-
es involving peripheral hematopoietic organs. Long-
term field monitoring across multiple generations of
chronically exposed animals is required to observe the
formation of adaptive responses and potential evolu-
tionary changes, thereby providing a basis for adequate
risk assessment and prognostic evaluation of chronic
low-dose radiation effects on mammals.

aQ
w0
e |
3+
(<3}
S
=
o
~
(7]
(<}
(=)]
o
Q
—
—
(1°]
=
I
~
(7]
()]
(S}
{ ==
(<3}
=
(=
()]
(7]
=
(=}
(&)
(«}]
=
Q.
(=]
S
e}
(7]
(1]
i)
(1]
I
—
>
e
(=)
[ =
S
(=)
=
(&)
(<3}
=
=)
(<3}
(&)
=
op=
(Vo]
(7]
S
8
>
o
~r
4
Ll
)
=
Lid
o
Lid
L
=
o
(&)
J
[
(N
[—
-
=
Ll
[—
(&)
w
-
<t
=
(=)
=
<t
=
o
Lid
-
=
[—

85 ®

b 84




1B: HACNITAKU, BUKJIUKW, 3arpo3un»

x
(=4
Q.
o
5
S
(=4
Q.
[
(O]
(]
[
o
x
=
<
0
(]
..
=
=
\(=
(=]
- -
Q.
(=
=5
v
(=
i
=
= =
Ll
-
Ll
S
=
=)
=
<<
==
=5
-
[—
x
&
<
o
o0
(=)
§
<t
pm =
<t
=
=
(=)
-
<t
= =
X
[
=

HaujonanbHa akapemis MeguyHnx Hayk Ykpaihu 4 1Y «HauioHanbHuii HayKOBUIA LIEHTP pafiauiiHoi MeaULMHU, reMaToJIorii Ta OHKONOriT»

CTPYKYPHI 3MIHU IIUTOIIOAIEHOI 3AJI03U Y XBOPUX 31
3JJOAKICHUMUA HOBOYTBOPEHHAMM MOJIOYHOI 3AJI03U,
AK IIOCTPAXKJIAJIN BIJ ABAPII HA YAEC

JIutBunenko O. O., Jlem’siHoB B. O.

Iepaucasna ycmanosa «HayionanvHuil Haykosuil uenmp paoiauyiitHoi MeouyuHu, eemamonoeii ma
onkonoeii Hayionanavroi akademii meduunux Hayk Ykpainu», m. Kuie, Ykpaina

STRUCTURAL CHANGES OF THE THYROID GLAND IN PATIENTS
WITH MALIGNANT TUMORS OF MAMMARY GLAND WHO
SUFFERED FROM THE CHERNOBYL NUCLEAR POWER PLANT

ACCIDENT
Lytvynenko O. O., Demianov V. O.

State Institution «National Research Centre for Radiation Medicine, Hematology and Oncology of the
National Academy of Medical Sciences of Ukraine», Kyiv, Ukraine

AKTyanbHicTh. JIOOpOSIKiCHI 3aXBOPIOBAHHSI IIIUTO-
nonioHoi 3ano3u (I13) MoxXyTh OYTU 3aisiHi B pO3-
BUTKY i MpoOrpecyBaHHi paky MOJIOYHOI 3aJ103U
(PM3), a mucdynkuis 1113 BUKIMKaHa HUMHU IIepe-
BepTaE yBary B YCbOMY CBiTi i 0COOIMBO Yy Malli€HTIB,
SIKi mocTpaxaaiu Bif aBapii Ha HAEC.

Meta nocnimxeHHs. BUBUMTH xapaKTep CTPYKTyp-
HUX 3MiH HIATOIOAIOHOT 3aJl03U y XBOpUX 3i 3J10-
SIKICHUMUW HOBOYTBOPEHHSIMMU, SIKi IMMOCTpaKaaan Bif
aBapii Ha YAEC.

Metoau. O6¢TexkeHO 96 XBOPUX 3i 3TOSIKICHUMU HO-
BOYTBOPEHHSIMM MOJIOUHOI 3a703u (M3) BikoMm
32—75 poKiB 3 pi3HUMHU CTaLiIMU PO3TMOBCIOIKE-
HOCTi TyxJiIMHHOTO Tipouecy. Exorpadiune mocmin-
KeHHs cTtpyktypu I3 nmpoBoaunu Ha Y3-amapTax
Nemio XG SSAS580, Ne 2B730815 ENA (dipma
Toshiba Medical Systems corporation), Nemio XG
SSAS580, Ne 2B730815 RU, Ne E7B1124930 (dpipma
Toshiba Medical Systems corporation) JiHiiHUMU
JaTdyMkamu 3 yactororo 10 MIir.

Pe3ynbraTu. 3a pesynbsraraMu MpoBeAEeHOIo Y3-10-
CIiIXKeHHsI CTPYKTYpHi 3MiHM B 113 niarHocTOBaHI y
78 (81,2 %) maiieHTOK, sIKi 3BEpHYJIMCH 3a JIOTTOMO-
rolo A0 KIiHiKM 3 mpuBody pizHux ¢opm PM3. I3
HUX JO0 00CTeXeHHsI B yMoBax KiiHiku 69 (71,9 %)
XBOPUX paHillle He 3Hadyd IPO HAasIBHICTb MaTo-
noriyHux 3MmiH B I13. Bysnosi 3minu B 1113 miarHoc-
toBaHo y 51 (53,1 %) nauientku. I3 Huxy 9 (9,4 %)
MalieHTOK BHUSBIEHO BY3JIOBUiI1 300 B MOEOHAHHI 3
XPOHIYHUM aBTOIMYHHUM THpeoinuToMm (XAIT).
Bysnosuii 306 miarHoctoBaHo y 33 (34,4 %) marti-
€HTOK. baraToBysnoBuii 306 BusaBieHo v 9 (9,4 %)

Relevance. Benign diseases of thyroid gland (TG) may
be involved in the development and progression of
breast cancer (BC), and thyroid dysfunction caused by
them is attracting attention worldwide, especially in
patients affected by the Chernobyl accident.

Purpose of the study. To study the nature of structural
changes in the thyroid gland in patients with malig-
nant neoplasms who suffered from the Chernobyl
accident.

Methods. 96 patients with malignant tumors of mam-
mary gland (MG) aged 32—75 years with different
stages of tumor progression were examined. Ultra-
sound examination of the thyroid structure was per-
formed on ultrasound devices Nemio XG SSAS580,
No. 2B730815 ENA (Toshiba Medical Systems Cor-
poration), Nemio XG SSA580, No. 2B730815 RU,
No. E7B1124930 (Toshiba Medical Systems Corpora-
tion) with linear sensors with a frequency of 10 MHz.
Results. According to the results of the ultrasound
examination, structural changes in the thyroid gland
were diagnosed in 78 (81.2 %) patients who sought
help at the clinic for various forms of breast cancer. Of
these, 69 (71.9 %) patients were previously unaware of
the presence of pathological changes in the thyroid
gland before the examination in the clinic. Nodular
changes in the thyroid gland were diagnosed in 51
(53.1%) patients. Of these, 9 (9.4%) patients had
nodular goiter in combination with autoimmune thy-
roiditis (AIT). Nodular goiter was diagnosed in 33
(34.4 %) patients. Multinodular goiter was detected in
9 (9.4 %) women. Cystic changes in the thyroid gland
were detected in 5 (5.2 %) patients, areas of mixed

National Academy of Medical Sciences of Ukraine 4 Sl «National Research Center fof Radiation Medicine, Hematology and Oncology»

xkiHoK. Kictosni 3minu B 13 BusiBiieni y 5 (5,2 %)
MNalieHTOK, AUISTHKM 3MilllaHOi €eXOTeHHOCTI — ApiOHi
rinpodinbHi OingHKM Ta OpiOHI (HiOpo3HO 3MiHEHI
ninstHky BusiBiieHi y 7 (7,3 %) mali€eHTOK, XpOHid-
Huii Tupeoinuty 1 (1,04 %) xBopoi, XAIT y 6 (6,2 %)
XBOpuX, nudy3Huii 300 y 3 (3,1 %) xBopux, rinepm-
JIa3is MPUIIATOTIOAIOHOT 3a71031 JiarHOCTOBaHa y 4
(4,2 %) xBopux. PosimpeHa pe3ekiiist JIiBol 4aCTKU
1113 B anamue3i y 1 (1,04 %) xBopoi. CTpyKTypHi
3minu B I3 nipu Y3 nochigkeHHi He BUsIBIIeHi y 18
(18,7 %) xBopux Ha PM3. ¥V 17 (17,2 %) xBopux, Jie
JiaTHOCTOBAHO JIIOMiHaNIbHUI A (eHoTtun PM3 y
BCiX BMSIBJIEHI CTpYKTYpHi 3MiHu B III3. XBopux 3
mowminaneHuM B HER2/neu HeratuBHUM (eHOTH-
OM B JOCHIiIXeHHi 0yn10 52 ocodu, 110 CTAHOBUTH
54,2 %. Y 43 (44,8 %) Oyno AiarHOCTOBAaHO CTPYK-
TypHi 3minu B 11 3. [TaTonoriuni 3minm y 1113 He Bu-
apiieHi y 9 (9,4 %) xBopux maHoi miarpymnu. 3 Jo-
miHanpHUM B HER2/neu nosutuBHuUM (heHOTUIIOM
B HALLIOMY JOCJimXeHHi 0yno 2 (2,1 %) nmauieHTKu.
Y 1 (1,04 %) i3 aux natonoriuHi 3miHu B 1113 He Bu-
gapneHi, i y 1 (1,04 %) nmiarnoctoBano XAIT. Tpuui
HETaTUBHUUN MOJICKYISIPHO-TEHETUUHNIN (HEeHOTHUTI
PM3 6yno amiarHoctoBaHo y 19 (19,8 %) xBopux.
CrpykrtypHi 3minu B 1113 Bussieni y 14 (14,6 %)
xBopux. CTpyKTypHi 3MiHu B 1113 He BUSIBJIEHO y 5
(5,2 %) nauientox. HER2/neu no3utuBHuMii MoJie-
KYJIIPHO-TEeHETUYHUI (PEHOTUIT AiarHOCTOBAaHO 6
(6,2 %) xBopux. CtpykrypHi 3minm I1[3 miarHocTo-
BaHo y 3 (3,1 %) xBopux. Y 3 (3,1 %) xBOopuX maro-
soriuni 3minu B L3 ipn Y3 ]I He BUSBIIEHI.
BucnoBok. CtpyktypHi 3minu B I3 y mnamieHTiB
xBopux Ha PM3, 1110 BBaXaloThCS MOTEPIIIAMU Bifl
aBapii Ha YAEC nmiarHocroBano y 81,2 %. ¥V cTpyk-
Typi BUSIBJICHUX TaTojiorivamx 3MiH B L3 mepeBak-
Hy Oinbicth — 53,1 % 3aiiMaloTh BY3JIOBI yTBOPEH-
HSI.

echogenicity — small hydrophilic areas and small fib-
rous areas were detected in 7 (7.3 %) patients, chron-
ic thyroiditis in 1 (1.04 %) patient, AIT in 6 (6.2 %)
patients, diffuse goiter in 3 (3.1 %) patients, hyperpla-
sia of the parathyroid gland was diagnosed in 4 (4.2 %)
patients. Extended resection of the left lobe of the thy-
roid gland in the anamnesis in 1 (1.04 %) patient.
Structural changes in the thyroid gland during ultra-
sound examination were not detected in 18 (18.7 %)
patients with breast cancer. In 17 (17.2 %) patients,
where the luminal A phenotype of breast cancer was
diagnosed, structural changes in the thyroid gland
were detected in all. There were 52 patients with lumi-
nal B HER2/neu negative phenotype in the study,
which is 54.2 %. Structural changes in the thyroid
gland were diagnosed in 43 (44.8 %). Pathological
changes in the thyroid gland were not detected in 9
(9.4 %) patients of this subgroup. There were 2 (2.1 %)
patients with luminal B HER2/neu positive phenotype
in our study. Pathological changes in the thyroid gland
were not detected in 1 (1.04 %) of them, and 1 (1.04 %)
was diagnosed with AIT. Triple negative molecular
genetic phenotype of breast cancer was diagnosed in 19
(19.8 %) patients. Structural changes in the thyroid gland
were detected in 14 (14.6 %) patients. Structural changes
in the thyroid gland were not detected in 5 (5.2 %)
patients. HER2/neu positive molecular genetic pheno-
type was diagnosed in 6 (6.2 %) patients. Structural
changes in the thyroid gland were diagnosed in 3 (3.1 %)
patients. In 3 (3.1 %) patients, no pathological changes
in the thyroid gland were detected during ultrasound.
Conclusion. Structural changes in the thyroid gland in
patients with breast cancer who are considered victims
of the Chernobyl accident were diagnosed in 81.2 %.
In the structure of detected pathological changes in
the thyroid gland, the vast majority — 53.1 % - are
nodular formations.
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HaujonanbHa akapemis MeguyHnx Hayk Ykpaihu 4 1Y «HauioHanbHuii HayKOBUIA LIEHTP pafiauiiHoi MeaULMHU, reMaToJIorii Ta OHKONOriT»

BILJIMB HEOAI’IOBAHTHOI XIMIOTEPAIIII HA IIOKABHUKU
IMMPOJII®EPATUBHOI AKTUBHOCTI ITYXJIMH Y XBOPUX HA PAK
MOJIOYHOI 3AJ103U, IKI IIOCTPAXKIAJIN BIJI ABAPII HA YAEC

JIutBunenko O. O., lem’anos B. O., I'aapuak 1. B.

Iepaucasna ycmanosa «HayionanvHuil Haykosuil uenmp paoiauyiitHoi MeouyuHu, eemamonoeii ma
onkonoeii Hayionanavroi akademii meduunux Hayk Ykpainu», m. Kuie, Ykpaina

INFLUENCE OF NEOADJUVANT CHEMOTHERAPY ON INDICA-
TORS OF TUMOR PROLIFERATIVE ACTIVITY IN PATIENTS WITH
BREAST CANCER WHO SUFFERED FROM THE CHERNOBYL
NUCLEAR POWER PLANT ACCIDENT

Lytvynenko O. O., Demianov V. O., Halchak I. V.

State Institution «National Research Centre for Radiation Medicine, Hematology and Oncology of the
National Academy of Medical Sciences of Ukraine», Kyiv, Ukraine

AxkTtyanpHicTh. Heoan’roBanTHa ximiotepamia (HXT),
sIKa BMKOPMCTOBYBAJach CITOYATKy IIPM MiCII€BO-IIO-
mupeHux gopmax paky MosiouHoi 3aio3u (PM3), ane
BCe 4YacTillle 3aCTOCOBYETHCS Y XBOPUX 3 OnepadeIbHU-
MM ITyXJIMHAMU.

Meta ngochnigkeHHs. OLIHUTU BIUIMB HeoaJl I0BaHTHOI
XxiMioTeparii Ha MOKa3HUKW MOpojipepaTUBHOI aKTUB-
HOCTi NyXJIMH Y XBOPUX Ha paK MOJIOUHOI 3a7103U, SIKi
noctpaxnaanu Bix aBapii Ha YAEC.

Metoau. BuzHaueHHs iHAEeKCY MpostichepaTUBHOI aKTU -
BocTi Ki-67 BUKOHYBa/IM iMyHOTiCTOXIMIYHUM METOIOM
3 BUKOPUCTAaHHSIM CTaHAAapTHUX HabopiB ¢pipmu DAKO
(Denmark).

Pesynsratu. 3H1KeHHs nokasHukiB Ki-67, gax pe3yib-
TaT BUKOHAHHS Heoal I0BAaHTHOI IIUTOCTAaTUYHOI Tepa-
mii BimMiueHo y 73 XBopuX, IO Bimmosizae 76 % i3 96
XBOpPUX, KOTPi MPOXOAWIN Heoad IOBAaHTHY MOJiXiMio-
tepamito. e y 15 (15,6 %) micias npoBeaecHHST HEO-
ana’toBaHTHOI Tepallil BigMiueHa MoBHA KJIiHiYHa i maTo-
MopdosoriyHa perpecig nyxiauau. Y 1 (1,04 %) xBopoi
JIiarHOCTOBAHO TyXJIMHY B KaTeropii Tin situ, TAKUM UM~
HOM, MOXHa BBaxkaTW, IO TMOBHY KJIiHiUHY i MOpdo-
JIOTiYHY perpeciio myxJauHu orpumano y 16 (16,7 %)
xBopux. OTXe, MO3UTHBHA IMHAMiKa Ha IIPOBEICHHS
Heoaa IOBaHTHOI IIUTOCTATUYHOI MOMiXiMioTeparii Bim-
MiveHa y 88 (92,7 %) xBopux, fKi YBilILIA B AO-
caimkenns. Crabinizawis mokasHukis Ki-67 BigmiueHa y
3 (3,1 %) xBopux i minBUILICHHS PiBHS NpoJIihepaTUBHOI
aKTUBHOCTI MyXJIMHHMX KJIITUH BigmideHo Yy 5 (5,2 %)
MalieHTiB. AK pe3yapTaT MO3UTUBHOI il Heoal I0BaHT-
HO1 HIUTOCTAaTUYHOI Tepamii y XBOpUX, € BiAMi4eHO Iia-
BUIIIEHHS 3HA4YeHb IMPOoJTipepaTUBHOI aKTUBHOCTI, Bil-

Relevance. Neoadjuvant chemotherapy (NAC),
which was originally used for locally advanced
forms of breast cancer (BC), is increasingly being
used in patients with operable tumors.

Purpose of the study. To assess the impact of neoad-
juvant chemotherapy on tumor proliferative activi-
ty in breast cancer patients affected by the
Chernobyl accident.

Methods. Determination of the Ki-67 proliferative
activity index was performed by immunohisto-
chemical method using standard kits from DAKO
(Denmark).

Results. A decrease in Ki-67 as a result of neoadju-
vant cytostatic therapy was observed in 73 patients,
which corresponds to 76 % of 96 patients who
underwent neoadjuvant polychemotherapy. In
another 15 (15.6 %) patients, complete clinical and
pathomorphological regression of the tumor was
observed after neoadjuvant therapy. In 1 (1.04 %)
patient, a tumor in the Ti, siw category was diag-
nosed, thus, it can be assumed that complete clini-
cal and morphological regression of the tumor was
obtained in 16 (16.7 %) patients. Thus, positive
dynamics of neoadjuvant cytostatic polychemo-
therapy were observed in 88 (92.7 %) patients who
were included in the study. Stabilization of Ki-67
indicators was observed in 3 (3.1 %) patients and an
increase in the level of proliferative activity of
tumor cells was observed in 5 (5.2 %) patients. As a
result of the positive effect of neoadjuvant cytostat-
ic therapy in patients with increased proliferative
activity, a decrease in the size of the primary tumor
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Mi4eHO 3MEHIIIEHHS PO3MipiB IEPBUHHOI MTyXJIUHU. Y 4
(4,2 %) XBOpUX 3MEHILIEHHS PO3MipiB MEPBUHHOI MMyX-
JIMHU Bigoynocs B Mexax crazii, y 1 (1,04 %) nipu Mmop-
¢osoriuHoMy TicasionepamiifHoMy AOCTiIXXEHHi BCTa-
HoBJIeHO 3MiHy KpuTepis T, mo Ti. ¥V 1 (1,04 %) xBopoi
CTafisg PO3IMOBCIOMKCHOCTI IMyXJIMHHOTO IIPOLIEeCY IO
HXT sBigmoBigana 3HadeHHIM TN My, miciasgs Heo-
an’roBaHTHOI Teparii 3HaueHHSIM T>NoMo. B minrpymi
XBOpUX, A¢ 3adikKcOBAHO 3HMXKEHHSI IMTOKA3HUKIB MPOJTi-
(depaTuBHOI aKTUBHOCTI B pe3yJbTaTi INMPOBEACHHS
HXT, Bono BinOynocsy 2,3 pa3za. Ha mouaTky JjikyBaH-
Hs1 noka3Huku Ki-67 oyim B Mexax 35,5 %, micist nmpo-
BeaeHHsa HXT uudpoBi 3HaueHHs iHAeKCY TpoJidepa-
TUBHOI aKTUBHOCTI Oysin Ha piBHi 15,4 %.

BucnoBok. 3a maHMMM 3Ha4YeHb MPOJIihepaTUBHOI aK-
TUBHOCTI TMyXJIMH MOJIOYHOI 3aj1034, MO3UTHUBHA IU-
HaMiKa Ha TIpOBEICHHSI Heoad IOBAHTHOI IIUTOCTATHY-
HoI nmoJiiximioTeparii 3adikcoBana 'y 92,7 % xBopux, a i3
HUX y 16,7 % nali€eHTiB IiarHOCTOBaHA IMOBHA KJIiHIYHA
i maToMopoJioriyHa perpecis MyXJIuHU.

was noted. In 4 (4.2 %) patients, the decrease in
the size of the primary tumor occurred within the
stage, in 1 (1.04 %) during the morphological
postoperative study, a change in the T, criterion to
Tis was established. In 1 (1.04 %) patient, the stage
of the tumor process before NAC corresponded to
the values T4N My, after neoadjuvant therapy to
the value T,NoM,. In the subgroup of patients
where a decrease in proliferative activity was
recorded as a result of NAC, it occurred 2.3 times.
At the beginning of treatment, Ki-67 indicators
were within 35.5 %, after NAC, the digital values
of the proliferative activity index were at the level
of 15.4 %.

Conclusion. According to the values of proliferative
activity of breast tumors, positive dynamics for
neoadjuvant cytostatic polychemotherapy was
recorded in 92.7 % of patients, and of these, 16.7 %
of patients were diagnosed with complete clinical
and pathomorphological regression of the tumor.

aQ
w0
e |
3+
(<3}
S
=
o
~
(7]
(<}
(=)]
o
Q
—
—
(1°]
=
I
~
(7]
()]
(S}
{ ==
(<3}
=
(=
()]
(7]
=
(=}
(&)
(«}]
=
Q.
(=]
S
e}
(7]
(1]
i)
(1]
I
—
>
e
(=)
[ =
S
(=)
=
(&)
(<3}
=
=)
(<3}
(&)
=
op=
(Vo]
(7]
S
8
>
o
~r
4
Ll
)
=
Lid
o
Lid
L
=
o
(&)
J
[
(N
[—
-
=
Ll
[—
(&)
w
-
<t
=
(=)
=
<t
=
o
Lid
-
=
[—

89 ®

) 88




1B: HACNITAKU, BUKJIUKW, 3arpo3un»

x
(=4
Q.
o
5
S
(=4
Q.
[
(O]
(]
[
o
x
=
<
0
(]
..
=
=
\(=
(=]
- -
Q.
(=
=5
v
(=
i
=
= =
Ll
-
Ll
S
=
=)
=
<<
==
=5
-
[—
x
&
<
o
o0
(=)
§
<t
pm =
<t
=
=
(=)
-
<t
= =
X
[
=

HaujonanbHa akapemis MeguyHnx Hayk Ykpaihu 4 1Y «HauioHanbHuii HayKOBUIA LIEHTP pafiauiiHoi MeaULMHU, reMaToJIorii Ta OHKONOriT»

MOJIEKYJIIOHO-TEHETUYHI ®EHOTUIIN PAKY MOJIOYHOI
3AJIO3U TA IX ITPOJII®EPATUBHA AKTUBHICTD VY ITAILIIEHTIB,
AKI IIOCTPAXKJIAJIN BIJ ABAPII HA YAEC

JIutBunenko O. O., lem’anos B. O., I'aapuak 1. B.

Iepaucasna ycmanosa «HayionanvHuil Haykosuil uenmp paoiauyiitHoi MeouyuHu, eemamonoeii ma
onkonoeii Hayionanavroi akademii meduunux Hayk Ykpainu», m. Kuie, Ykpaina

MOLECULAR-GENETIC PHENOTYPES OF BREAST CANCER AND
THEIR PROLIFERATIVE ACTIVITY IN PATIENTS WHO SUFFERED
FROM THE CHERNOBYL NUCLEAR POWER PLANT ACCIDENT

Lytvynenko O. O., Demianov V. O., Halchak 1. V.

State Institution «National Research Centre for Radiation Medicine, Hematology and Oncology of the
National Academy of Medical Sciences of Ukraine», Kyiv, Ukraine

AKTyaJbHiCTh. MOJIEKYISIPHO-TEHETUYHI TOCIIiIKEHHS
OCTaHHiX POKiB JajJiM MOXKJIMBICTb iAeHTUiIKyBaTH
JIeKiJIbKa MOJIEKYJISIPHO-TEHETUYHUX MiATUITIB paKy MO-
JouHoi 3a5o3u (PM3), ki Binpi3HSIIOTBCS OCOOIMBICTIO
nepeo6iry i nmporHosy. IHaekc npoJidepaTUBHOI aKTUB-
Hocti Ki-67, onuH i3 MapkepiB mpoutidepallii i mokas-
HUK 11 KiJIbKiCHOI OLLiIHKU.

Mera gocnigxkeHHs. BUuB4UMTH XapakTep MOJEKYISIPHO-
reHeTnuyHi peHornu PM3 Ta ix mpoJicdepaTuBHOI aK-
TUBHOCTI Y XBOpHUX, $SKi MOCTpaxKgajiu Bil aBapil Ha
YAEC.

Metomu. BuszHayeHHSI MONEKYISIpPHO-TEHETUIHOTO he-
Hotuny PM3 BimOyBajioch Ha MiACTaBi BU3HAYEHHS
ekcnpecii peuenTtopiB ectporeHiB (RE) mporectepony
(RP), 6inka Her 2/neu, ingexca nposmidepanii Ki-67, Bu-
KOHYBaJIM iMyHOTICTOXiMIYHUM METOAOM 3 BUKOPUCTaH-
HSM cTaHaapTHUX HabopiB ¢ipmu DAKO (Denmark).
Cryminb excripecii Her 2/neu Bu3Hauyaam Ha OCHOBI dap-
OyBaHHSI MeMOpaH IYyXJIMHHUX KJIITUH. Y BUIIaJKax
ekcrpecii Her 2/neu «++» i «+++» MaTtepian HarnpapJisi-
JIM JUIST TOAATKOBOIO JOC/IIKEHHS i YTOUHEHHS PiBHS
exkcnpecii 3 BukopuctaHHsaM FISH merony (Fluorescence
in situ hybridization — ¢myopecneHTHa in situ riopumm-
3allisl), BiIMOBIAHO JO Cy4acHUX PeKOMEHIALIIN.
Pe3ynbraTi. AHai3 TMOKa3HUKIB MOJEKYJSIPHO-TeHe-
TUYHMX (DEHOTUITIB y XBOpux Ha PM3, ki mocTpaxaaiu
Bim aBapii Ha YAEC, mmoka3zas, 110 JTIOMiHaIBHUN A de-
HoTum aiarHoctoBaHo y 17 (17,7 %) xBopux, siki Oy/iu B
nociaimxkeHHi. JlromiHanbHuii B Her2/neu HeraTuBHUA
dbenorun BusiBneHo y 52 (54,2 %) mauieHtiB. Jltomi-
HanmpHMiT B Her2/neu mo3utuBHuii (peHOTHUII OYIIO miar-
HocToBaHO y 2 (2,1 %) xBopux gaHoi rpynu. TakuM 4u-
HOM JIIOMiHaJIbHUI B dhenoTumn BusiBiieHo y 54 (56,2 %)
nauieHTiB, sKi moctpaxaaii Bia aBapii Ha HAEC. Tpuui

Relevance. Molecular genetic studies in recent
years have made it possible to identify several
molecular genetic subtypes of breast cancer (BC),
which differ in their course and prognosis. Ki-67
proliferative activity index, one of the markers of
proliferation and an indicator of its quantitative
assessment.

Purpose of the study. To study the nature of the
molecular genetic phenotype of breast cancer and
their proliferative activity in patients affected by the
Chernobyl accident.

Methods. Determination of the molecular genetic
phenotype of breast cancer was based on the
expression of estrogen receptors (RE) and proges-
terone (RP), Her 2/neu protein, and Ki-67 prolif-
eration index by immunohistochemical method
using standard kits from DAKO (Denmark). The
degree of Her 2/neu expression was determined
based on staining of tumor cell membranes. In
cases of Her 2/neu expression «++» and «+++’,
the material was sent for additional research and
clarification of the level of expression using the
FISH method (Fluorescence in situ hybridization),
in accordance with modern recommendations.
Results. Analysis of molecular genetic phenotypes
in patients with breast cancer who suffered from
the Chernobyl accident showed that the luminal A
phenotype was diagnosed in 17 (17.7 %) patients
who were in the study. The luminal B Her2/neu
negative phenotype was detected in 52 (54.2 %)
patients. The luminal B Her2/neu positive pheno-
type was diagnosed in 2 (2.1 %) patients of this
group. Thus, the luminal B phenotype was detect-
ed in 54 (56.2 %) patients who suffered from the
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HeratuBHUI peHotur PM3 giarnocroBHO y 19 (19,8 %)
XBOpHUX, Ta Her2/neu no3utuBHUil (heHOTUIT BUSIBIICHO
y 6 (6,2 %) xBopux. [TokaszHUKHU TpoJtiepaTUBHOL aK-
THUBHOCTI 3JIOSIKICHUX HOBOYTBOPEHb Y XBOpPHUX 3
JIIOMiHAIbHUM A (EHOTUIIOM 3HAXOIUJIUCh B MexkKax
12,7 %. Y xBopux i3 momiHaabHuM B Her2/neu Hera-
TUBHUM (DEHOTUIIOM, 3HAYEHHS MporipepaTUBHOI aK-
TUBHOCTI OyJin B MexXax 38 %. Y XBopuX 3 JIIOMiHAJIbHUM
B Her2/neu no3utuBHuM (heHOTUTIOM 3HaUYeHHsT Ki-67
cra”HoBWIN 45 %. Takum YnHOM, 3Ha4eHHs poJiidepa-
TUBHO1 aKTUBHOCTI MyXJIMH MOJIOYHOI 3aJ1031 Y XBOPUX
3 JIOMiHaJIbHUMU B heHOTMITAMMU, SIKi MOCTpaskaaau Bifl
aBapii Ha YAEC, nopiBHioBanu 41,5 %. 3HaueHHs MO-
Ka3HUKIiB MpostipepaTUBHOI aKTUBHOCTI TPUYi HEraTUB-
HUX 310SIKiCHUX HOBOYTBOpeHb (3H) MoouHO1 3a1031
nopiBHoBanu 55,6 %. Her2/neu mo3utuBHi (opmu
PM3 manu 3nauenHs Ki-67 — 32,5 %. 3a BiTYn3HsIHU-
MU i 3aKOpAOHHUMM AAHVMMU JIOMiHAABHUI A, JIIOMi-
HaneHUi B, Her2/neu mo3utuBHMI i TpU4i HEraTUBHUIM
denorunn PM3 cranosuth 40—60 %, 20—30 %, 10—20 %
ta 15-20 % BigmosigHo. B HaloMmy mocmimkeHHi 1
cIiBBimHOIIEHHA craHoBWwIO 17,7 %, 56,2 %, 6,2 %,
19,9 % BinmosinHO.

BucnoBok. [lopiBHIOIOUM OTpMMaHi HaMU JaHi BU3HA-
YEeHHSI MOJIEKYJISIPHO-TeHeTUUYHOro (geHoruny PM3 y
MHaLi€eHTiB, gKi mocTpaxnanu Big aBapii HAa YAEC 3 na-
HUMW TEHOTUITYBAaHHS BEIUKOTO 00’€My BHOOpPOK Y
BITYM3HSIHUX i 3aKOPIOHHUX MOMYJISISIX BiIMidaloThCs
CYTTEBI BiIMiHHOCTI 3a YaCTOTOIO 3 SKOIO BOHM JiarHOC-
TYIOThCS.

Chernobyl accident. The triple negative breast can-
cer phenotype was diagnosed in 19 (19.8 %)
patients, and the Her2/neu positive phenotype was
detected in 6 (6.2 %) patients. The proliferative
activity indicators of malignant neoplasms in
patients with the luminal A phenotype were within
12.7 %. In patients with luminal B Her2/neu nega-
tive phenotype, the values of proliferative activity
were within 38 %. In patients with luminal B
Her2/neu positive phenotype, the values of Ki-67
were 45 %. Thus, the values of proliferative activity
of breast tumors in patients with luminal B pheno-
types who suffered from the Chernobyl accident
were 41.5 %. The values of proliferative activity
indicators of triple-negative malignant neoplasms
(MN) of the breast were 55.6 %. Her2/neu positive
forms of breast cancer had a Ki-67 value of 32.5 %.
According to domestic and foreign data, the lumi-
nal A, luminal B, Her2/neu positive and triple-
negative phenotype of breast cancer is 40—60 %,
20—-30 %, 10—20 % and 15—20 %, respectively. In
our study, this ratio is 17.7 %, 56.2 %, 6.2 %, 19.9 %,
respectively.

Conclusion. Comparing the data obtained by us for
determining the molecular genetic phenotype of
breast cancer in patients who suffered from the
Chernobyl accident with the data from genotyping
a large volume of samples in domestic and foreign
populations, significant differences in the frequen-
cy with which they are diagnosed are noted.

aQ
w0
e |
3+
(<3}
S
=
o
~
(7]
(<}
(=)]
o
Q
—
—
(1°]
=
I
~
(7]
()]
(S}
{ ==
(<3}
=
(=
()]
(7]
=
(=}
(&)
(«}]
=
Q.
(=]
S
e}
(7]
(1]
i)
(1]
I
—
>
e
(=)
[ =
S
(=)
=
(&)
(<3}
=
=)
(<3}
(&)
=
op=
(Vo]
(7]
S
8
>
o
~r
4
Ll
)
=
Lid
o
Lid
L
=
o
(&)
J
[
(N
[—
-
=
Ll
[—
(&)
w
-
<t
=
(=)
=
<t
=
o
Lid
-
=
[—

91 @&

) 90




1B: HACNITAKU, BUKJIUKW, 3arpo3un»

x
(=4
Q.
o
5
S
(=4
Q.
[
(O]
(]
[
o
x
=
<
0
(]
..
=
=
\(=
(=]
- -
Q.
(=
=5
v
(=
i
=
= =
Ll
-
Ll
S
=
=)
=
<<
==
=5
-
[—
x
&
<
o
o0
(=)
§
<t
pm =
<t
=
=
(=)
-
<t
= =
X
[
=

HaujonanbHa akapemis MeguyHnx Hayk Ykpaihu 4 1Y «HauioHanbHuii HayKOBUIA LIEHTP pafiauiiHoi MeaULMHU, reMaToJIorii Ta OHKONOriT»

@) 92

IMOKAZHUKU ®YHKIIOHAJIBHOI AIAJIbHOCTI
IIATOIOAIEHOI 3AJI03U1 Y XBOPUX HA PAK MOJIOYHOI
3AJIO3U, SIKI IIOCTPAXKIAJIN BIJI ABAPII HA YAEC

JIutBunenko O. O., lem’anos B. O., I'aapuak 1. B.

Iepaucasna ycmanosa «HayionanvHuil Haykosuil uenmp paoiauyiitHoi MeouyuHu, eemamonoeii ma
onkonoeii Hayionanavroi akademii meduunux Hayk Ykpainu», m. Kuie, Ykpaina

INDICATORS OF FUNCTIONAL ACTIVITY OF THE THYROID
GLAND IN BREAST CANCER PATIENTS WHO SUFFERED FROM
THE CHERNOBYL NUCLEAR POWER PLANT ACCIDENT

Lytvynenko O. O., Demianov V. O., Halchak 1. V.

State Institution «National Research Centre for Radiation Medicine, Hematology and Oncology of the
National Academy of Medical Sciences of Ukraine», Kyiv, Ukraine

AKTyanbHicTh. Pi3Hi MmopylieHHsSI ropMOHAJbHOIO CTa-
TYCY V XiHOK 3 TUPEOIIHOIO MATOJOTIEI0 MOXKYTh MPU3-
BECTU 10 3MiHU PELENITOPHOI CUCTEeMU B MOJIOUHIH 3a-
no3i (M3) i po3BuTKy B HUX rinepriasiii. HaBiTh
CYOKJTiHiIUHiI (hOpMU TTOPYIIEHb TUPEOIAHOTO CTaHYy MO-
JKYTh BUKJIMKATH MATOJIOTIUYHI 3MiHU B JIOOYJISIPHO-aJIb-
BEOJISIPHUX CTPYKTypax M3.

Merta pocaimkeHHs. BuBunutu xapakrep GpyHKIiOHaATb-
HUX 3MiH B IIUTOIOAIOHII 3a103i y XBOPHUX 3i 3JI0sIKiC-
HUMU HOBOYTBOPEHHSIMH B MOJIOYHHUX 3aJI03aX, SIKi IT0-
crpaxmany Bix aBapii Ha YAEC.

Metomu. O6¢cTexeHo 96 XBOpux 3i 37105IKiCHUMM HOBO-
YTBOpPEeHHSIMU M3 3i 3105IKiCHUMI HOBOYTBOPEHHSIMU B
M3 Bikom 32—75 poKiB 3 pi3HUMMU CTaAISIMU MYXJTUHHO-
ro mnpouecy. OyHKIiOHAIBPHUI CTaH IIUTOITOAIOHOI 3a-
no3m (L3) BuBYanM MUIIXOM BUBUYEHHS PiBHS BiTbHOI
(pakiiii THUPEOITHOTO TOPMOHY — TUPOKCUHY, TUPEOT-
pornHoro ropMoHy (TTT) i moka3HUKIB TUTPY aHTUTILI
mo tupeoimHoi mepokcumasu (AT-TIIO) B mepude-
PUYHIi BeHO3Hii KpPOBi iMyHOTICTOXIMIYHUM METOIOM 3
€JIEKTPOXEMITIOMiHECLIEHTHOIO IETEKIII€EIO.

Pesyasratu. ®yHkuionanpHi 3MiHu y 13 miarHocToBa-
HO y 28 xBopmMX Ha pak Moa04HOi 3ano3u (PM3), 1o
ctaHOBUTH 29,2 %. IloKa3HMKU BLILHOIO TUPOKCUHY
BUILE 3a3HAYEHOTO0 HOPMAJIbHOTO PiBHS 0YJ10 BUSIBJIEHO
y 1 (1,04 %) xBopoi y SIKOI IiarHOCTOBAHO BY3JIOBUI
300, myxyimHa Mana JroMmiHaneHuii B HER2/neu Hera-
tuBHU denotun PM3, Ki-67 cxiagaB 30 %. 3miHu
noka3HukiB TTT, gKi nmepeBulllyBaiM BEPXHIO MEXY 3a-
raJIbHOMPUIAHATOI HOpMU, BimMiueHo v 8 (8,3 %) xBo-
pux. ¥ 2 (2,1 %) i3 HuUX AiarHOCTOBaHA TillepILIa3is
npuiuronoaionoi 3ano3u, y 3 (3,1 %) — By3noBuii
3y0, y 1 (1,04 %) xBopoi By3/10BMii1 300 B MOEIHAHHI 3
XAIT i1 (1,04 %) xBopoi nudy3Huii 306, Tay 1 (1,04 %)

Relevance. Various disorders of hormonal status in
women with thyroid pathology can lead to changes
in the receptor system in the mammary gland
(MG) and the development of hyperplasia in them.
Even subclinical forms of thyroid disorders can
cause pathological changes in the lobular-alveolar
structures of the MG.

Purpose of the study. To study the nature of func-
tional changes in the thyroid gland in patients with
malignant neoplasms in the mammary glands who
suffered from the Chernobyl accident.

Methods. 96 patients with malignant neoplasms of
the MG aged 32—75 years with various stages of the
tumor process were examined. The functional state
of the thyroid gland (TG) was studied by examining
the level of the free fraction of the thyroid hor-
mone — thyroxine, thyroid-stimulating hormone
(TSH) and the titer of antibodies to thyroid perox-
idase (ATPO) in peripheral venous blood by im-
munohistochemical method with electrochemilu-
minescent detection.

Results. Functional changes in the thyroid gland
were diagnosed in 28 patients with breast cancer
(BC), which is 29.2 %. Free thyroxine levels above
the specified normal level were detected in 1 (1.04 %)
patient who was diagnosed with nodular goiter, the
tumor had a luminal B HER2/neu negative BC
phenotype, Ki-67 was 30 %. Changes in TSH lev-
els that exceeded the upper limit of the generally
accepted norm were observed in 8 (8.3 %) patients.
In 2 (2.1 %) of them, hyperplasia of the parathyroid
gland was diagnosed, in 3 (3.1 %) — nodular goiter,
in 1 (1.04 %) patient, nodular goiter in combina-
tion with AIT and in 1 (1.04 %) patient, diffuse goi-
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XBopoi natosioriyHi 3MiHu B 1113 He BusBiaeHi. CTOCOB-
HO TAHUX MOJICKYJIIPHUX TeHETUIHOTO TUITYBaHHSI, TO
y 3 (3,1 %) xBOpUX AiarHOCTOBAHO JIOMiHAJbHUI A
denotun, y 3 (3,1 %) mominansuuit B HER2/neu He-
ratTuBHUI eHOoTUIT iy 2 (2,1 %) XBOpUX TpUYiHera-
TuBHUI (peHOTMN PM3. TToKa3HUKM iHAEKCY MPOJi-
(epaTMBHOI aKTUBHOCTI 3HAXOIMJINCH Y HUX B MeXKax
47,5%. Y 1 (1,04 %) xBopoi nokazHuk TTI 0yB HIK-
Yye HMXKHBOI MeXi HOPMH i 1iaTHOCTOBAHO XPOHIYHUIA
tupeoinut, moMmiHaneHuii B HER2/neu HeratuBHwMii
denorunn PM3, Ki-67 nopiBHioBas 30 %. 3a jaHuMu
HauionanbHoi akagemii kiiHiyHoi Oioximii CIHIA,
piBenb TTT, sakuii nepesuiye 2,5 MOa/ia, Mmoxe OyTu
MPEAMKTOPOM PO3BUTKY TrinoTupeosy. bepyuu no yBa-
i BUlE3a3HAuYeHe, MU OKPEMO IIpoaHasi3yBaJiu JaHi
nauieHTiB 3 PM3, y ssxux pisenp TTI Bu3HauaBcs BU-
me 2,5 MOn/n. B HamoMy JOCTiIKeHHI TaKUX XBOPUX
Oys10 20, 1o ctaHoBUTh 20,8 % Bin 3arajibHOI KiJIBKOC-
Ti xBopux. Lnudposi snauennsg AT-TITO Buiie Hopmu
oynu 3apeectpoBani y 18 (18,7 %) nmauienTok. JdaHuit
MOKa3HUK CBIAYUTH MPO HASIBHICTh ayTOIMyHHUX 3MiH
B 1113, TOOTO MpoO HASIBHICTb ayTOIMyHHOI'O TUPEOIAU-
Ty. LIndpoBi 3HAYeHHST TAHOTO TTOKAa3HMWKA 3HAXOIM-
Jucs B Mexax Bin 55,3 MO/min no 1000 MO/ma, nipu
HOpMaJIbHUX 3Ha4YeHHsX itoro g0 34,0 MO/mn. B ce-
peaHbpoMYy BiH craHoBuB 333 MO/MII i TIepeBUIIlyBaB
BEPXHIO MEXY HOpPMaJIbHMX 3HadeHb B 9,8 pasa, a
iHKoM HaBiTh y 29,4 pasza. Titbku y 2 (2,1 %) na-
LIIEHTKU HE Mau CTPyKTypHUX 3MiH B I3, aye manu
3HayHoO migBuineHni nokasHuk AT-TI1O. Y pewru 16
(16,7 %) nmanieHTOK BUSIBJICHI CTPYKTYpHi 3MiHu B 1113
npu Y3/I.

BucnoBok. 3MiHM TTOKa3HUKIB (DYHKIIIOHAJIBHOTO CTa-
Hy I3 y xBopux Ha PM3, gKi mocTpaxaaiau Bim aBapii
Ha YAEC BussieHi y 29,2 %. Y 20,8 % BUsBJICHO I10-
kazHuku TTI, gxi xapakTepu3yloTh TilIOTUPEO3 Ha
paHHill cTa;ii, MOXHa BBaXaTW, IO (PYHKIIOHAIbHI
3Mminu B 1113 Bussisiorses B 50 % n1aHOro KOHTUHIEH-
Ty XBOPHX.

ter, and in 1 (1.04 %) patient, pathological changes
in the thyroid gland were not detected. Regarding
molecular genetic typing data, 3 (3.1 %) patients
were diagnosed with luminal A phenotype, 3 (3.1 %)
with luminal B HER2/neu negative phenotype, and
2 (2.1 %) with triple-negative BC phenotype. Their
proliferative activity index was within 47.5 %. In
1 (1.04 %) patient, TSH was below the lower limit of
normal and chronic thyroiditis was diagnosed, lumi-
nal B HER2/neu negative BC phenotype, Ki-67 was
30 %. According to the National Academy of Clini-
cal Biochemistry of the USA, a TSH level exceeding
2.5 mU/l may be a predictor of hypothyroidism.
Taking into account the above, we separately ana-
lyzed the data of BC patients in whom the TSH level
was determined above 2.5 mU/I. In our study, there
were 20 such patients, which is 20.8 % of the total
number of patients. Digital values of ATPO above
the norm were registered in 18 (18.7 %) patients.
This indicator indicates the presence of autoimmune
changes in the thyroid gland, that is, the presence of
autoimmune thyroiditis. The digital values of this
indicator ranged from 55.3 IU/ml to 1000 IU/ml,
with normal values up to 34.0 IU/ml. On average, it
was 333 IU/ml and exceeded the upper limit of nor-
mal values by 9.8 times, and sometimes even by 29.4
times. Only 2 (2.1 %) patients had no structural
changes in the thyroid gland, but had a significantly
increased ATPO index. In the remaining 16 (16.7 %)
patients, structural changes in the thyroid gland were
detected by ultrasound.

Conclusion. Changes in the functional state of the
thyroid gland in patients with breast cancer who suf-
fered from the Chernobyl accident were detected in
29.2 %. TSH indicators were detected in 20.8 %,
which characterize hypothyroidism at an early stage;
it can be assumed that functional changes in the thy-
roid gland are detected in 50 % of this contingent of
patients.
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TEJIOMEPU JIM®OIUTIB TIEPUPEPUYHOI KPOBI K
MAPKEPU XPOHIYHOI'O CUCTEMHOTI'O 3AITAJIEHHA Y
BIJJAJTEHOMY IIEPIOAI ITICJIA OITPOMIHEHHA

JIackiBcbka O.B., 3sapuy JI.M., ba3uka /I.A.

Jepaucasna ycmanosa «Hayionanvhuil Haykosuil uenmp paoiayiiiHoi MeouyuHu, eemamonoeii ma
onkonoeii Hayionanvroi akademii meduunux nayk Ykpainu», m. Kuie, Yxpaina

TELOMERES OF PERIPHERAL BLOOD LYMPHOCYTES AS
MARKERS OF CHRONIC SYSTEMIC INFLAMMATION IN THE
REMOTE PERIOD AFTER IRRADIATION

Lyaskivska O.V., Zvarych L.M., Bazyka D.A.

State Institution «National Scientific Center of Radiation Medicine, Hematology and Oncology of the
National Academy of Medical Sciences of Ukraine», Kyiv, Ukraine

AKTyanbHicTh. MOJIEKYJISIDHO-TEHETUYHI MeXaHi3MU
KJIITUHHOTO CTapiHHS Ta BilMOBiAi HA MOLIKOMXEHHS
JHK TicHo moB’s3aHi Mix coboro. TpuBana akTuBallist
CUTHAJIiB TIOIIKOMXXEHHSI TeJOMEpP MNPU3BOIUTH 10
CTapiHHS KJIITUH, OJHOYACHO IHAYKYIOUU Cepilo 3a-
NajabHUX peaklliil B opraHi3mi, siki TOCTYIIOBO MPU3BO-
JISITh 1O TIaTOJIOTiYHUX 3MiH TKaHUH OpraHiB. [eHOMHa
HecTabibHICTh BHACIJOK [ii 10Hi3yHOUOro BMII-
POMIHIOBaHHSI TAaKOX MOXE 3MiHIOBATH CUTHAJIBHY
TpaHCOYKIIiIO, 3alydeHy B PeryJsililo TpoJiichepaTrB-
HOI aKTUBHOCTI Ta KJIITUHHOTO CTapiHHSI.

Meta gochimkeHHs. BU3HAUMTU BiZHOCHY JOBXHUHY
tenomep (BJIT), piBeHb eKcIpecii reHiB TeJlomep-Te-
JIOMEPA3HOT0 KOMILIEKCY Ta PeTy/IsaTopa iMyHHOTIO 3a-
naieHHsa NF-xB y nim@ouurax nepudepruyHoi Kposi
B yYacHUKIB jikBigauii HachigkiB aBapii (YJIHA) Ha
YAEC.

Metomu. ImyHosoriuHi (flow-FISH meron, nmporouHa
LIMTOMETPisl), MOJIEKYJISIpHi (TToJliMepa3Ha JIaHIIIoroBa
peakilisi B pexKMMi peajibHOIro 4acy) Ta CTaTUCTUYHI.
Pesynsratu. OcHoBHa rpyna — 167 YJIHA na YAEC,
BikoM 55—64 (60,07 = 1,81) poku, 3 103010 OII-
poMmineHHs 1—-999 (229,46 & 211,39) m3B. KoHTpOJIb-
Ha rpymna (KI') — 27 nauieHTiB, BikoM 51—74 (60,44 +
9,13) poxiB i rpyna BikoBoro koHTpojo (I'BK) — 14
nauieHTiB, Bikom 31—49 (40,64 £ 5,59). BusisneHo
CTAaTUCTUYHO 3Hauyllle 3HMWXEeHHsS Toka3Huka BIT
nimdonutis [IK YITHA na YAEC nopiBHSIHO 3 ITOKa3-
HukKoMm manienTiB 3 'BK (10,58 £ 1,37 vs 12,72 + 2,01,
p <0,05). ITpu upomy Oyia BiACYTHS pi3HULS MiX ce-
penHborpynoBuMu nokazHukamu BT nimdouuTiB
MK manienTtiB KI'i TBK (11,78 1,96 vs 12,724+ 2,01).
Kopenauiiinuii ananiz mixk BAT nimdpouutis 11K Ta
no3oto onpomiHeHHs1 YJIHA na YAEC He BUsIBUB cTa-
TUCTUYHO 3HAUYyLIOl KOpeJsiliiiHOoI 3aexXHocTi. Bus-

Background. The molecular genetic mechanisms of
cellular aging and DNA damage responses are close-
ly related. Prolonged activation of telomere damage
signals leads to cellular aging, simultaneously induc-
ing a series of inflammatory reactions in the organ-
ism, which gradually lead to pathological changes in
organ tissues. Genomic instability due to ionizing
radiation exposure can also alter signal transduction
involved in the regulation of proliferative activity
and cellular aging.

Purpose of the study: To determine the relative
telomere length (RTL), the level of gene expression
of the telomere-telomerase complex and the
immune inflammation regulator NF-xB in periph-
eral blood lymphocytes of clean-up workers (CW) of
the Chornobyl accident.

Methods. Immunological (flow-FISH method, flow
cytometry), molecular (real-time polymerase chain
reaction) and statistical.

Results. The main group — 167 CW of the Chornobyl
accident, aged 55—64 (60.07 £ 1.81) years, with a
radiation dose of 1-999 (229.46 + 211.39) mSv. The
control group (CG) — 27 patients, aged 51—74 (60.44
* 9.13) years and the age control group (ACG) — 14
patients, aged 31—49 (40.64 + 5.59). A statistically
significant decrease in the RTL of PB lymphocytes of
CW of the Chornobyl accident was found compared
to the index of patients with ACG (10.58 = 1.37 vs
12.72 £ 2.01, p < 0.05). At the same time, there was
no difference between the average group RTL indices
of PB lymphocytes of patients with CG and ACG
(11.78 £ 1.96 vs 12.72 %+ 2.01). Correlation analysis
between the RTL of PB lymphocytes and the radia-
tion dose of CW of the Chornobyl accident did not
reveal a statistically significant correlation. An inverse
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Ha4yeHO 3BOPOTHY KOpeJIsLiiiHy 3anexHicTb Mixk BT
i NF-xB y nim@pouutax IIK ocio KI' (Rs = -0,77,
p <0,001) Ta YIHA Ha YAEC (Rs=-0,75, p <0,001).
Xoua B YJIHA na YAEC 0yB 3HMXEHUU BiZHOCHUI
piBeHb NF-xB y nimbonurax I1K (182,33 + 41,34)
BimHocHO mokasHukiB KI' (209,36 + 54,89) i BK
(242,88 + 69,27). BusiBneHO 3HWXKEHHS BiTHOCHOTO
piBHs ekcnpecii TERT y neiikouutax I[TK YIIHA Ha
YAEC nopiBHsHo 3 nauieHtamu I'BK (2,19 2,45 vs
6,04 = 1,56, p < 0,05). Haitnrxui nmokasnuku TERT
crioctepiranucs y namieHtis KI' (0,89 + 2,62 vs
6,04 £ 1,56, p <0,05). BinmiueHa TeHAeHILLisI 10 3pO-
CTaHHS BifHOCHOTO piBH# ekcnpecii TERF1y neiiko-
uurtax [MTK YJIHA na YAEC (3,28 + 4,96) mopiBHSIHO
3 mokasHukoMm KI' (1,21 = 0,71) i TBK (1,39 % 1,82),
HaTOMICTb CepelHbOIrpynoBi nmokazHuku TERF2 Oy-
JI OIIOHMMMU B YCiX IpyIax 0OCTEKEHHS.
BucnoBku. 3nmkenns BT nimoponuris I1K YJIHA
Ha YAEC BiporinHO moB’s13aHi 3 HacIigKamMu il
iOHi3yI04Oro BUIMPOMiHIOBaHHS, a He 3 (izioyo-
MYHUM CTapiHHSIM OPraHi3My, OCKUJIbKU Y TalLiEHTIB
KT toro x Biky nokazHuku BT 6yau nonibHUMHU 10
MOKa3HUKIiB OUTBIII MOJIOAIIMX Malli€HTiB. BKopoueHi
TEJIOMEPU CIHPUSIOTh MEePCUCTYIOUiIl aKTUBalil
Bigmosini Ha nowmkomkeHHss JJHK, mo moxe 3amyc-
KaTy Mpo3anajibHi CUTHAJIbHI KacKaau 3 3aly4eHHSIM
peryngropa 3ananeHHss NF-«xB. 3BopoTHa Kopesiist
mixk BAT i NF-xB nimdouuTti ITK Moxi11Bo noB’s-
3aHa 3 peruliKaTUBHUM CTapiHHIM KJIiTUH, 110 aKTU-
BYE€ 3analibHi curHajibHi uuisixyu. Husbki piBHi NF-xB
y nmiMmdonurax [1K YIIHA na YAEC MoXyTh CBimun-
T Tipo nepedbynoBy NF-kB-omocepenkoBaHUX CHUT-
HaJbHUX IUISIXiB i MPUTHIYEHHSI aKTUBHOCTI JIiMpo-
OUTiB. SHIKEHHS BiTHOCHOTO piBHY ekcnipecii TERT
Ha ¢doHi migBumeHHss TERFI Ta BiICYTHOCTI 3MiH
TERF2y neitkoumntax YJIHA na YAEC mMoxe Bigo0-
paxkaTd IOpPYIICHHS MEXaHi3MiB CTPYKTYPHOIO 3a-
XMCTY 1 PEryJyislii MTOBXWHM TEJIOMEpP, IO CIIPUSIE
MPUTHIYEHHIO TeJIOMepa3HOlI aKTMBHOCTI i MPUCKO-
pEeHiil Te1oMepHiil nerpanaiii y BigmajieHomMy nepiomi
micasg Aii i0Hi3yro4oro BMIIpOMiHIOBaHHS. B oci®
crapiie 50 pokiB HU3bKi mokazHuku TERT'y neiiko-
UTaXx MOXYTb O3HA4YaTU BiKOBE 3HIKEHHSI aKTUB-
HOCTi TeJloMepa3d 3 aKTHUBAI€I0 KOMIEHCATOPHUX
MexaHi3MmiB, ockinbkn BT 36epiraetbcsa. Otxe,
3MiHM, mo crioctepiraiotecst B YJIHA na HAEC, mo-
XYTh BimoOpaxaTu HDUCPETYJISIII0 TeJIOMEPHOIO To-
MeOocCTasy, OB’ s13aHy 3 BiggaaeHUMHU HACIiIKaMU OTl-
POMiHEHHSI, IO CIPUSIE MMPUCKOPECHOMY KIITUHHOMY
CTapiHHIO Ta HAKOIMMYEHHIO CEHECUEHTHUX JiMPo-
uuTiB i3 nmopymeHorw NF-kB-3anexHow peryisii-
€10, 10 3aJy4YeHi y MiATPUMKY CUCTEMHOTO XpOHiU-
HOTO 3arajieHHs.

correlation was determined between RTL and NF-xB
in PB lymphocytes of patients with CG (Rs = -0.77,
p <0.001) and CW of the Chornobyl accident (Rs =
-0.75, p < 0.001). Although in CW of the Chornobyl
accident, the relative level of NF-kB in PB lympho-
cytes was reduced (182.33 £ 41.34) compared to the
CG (209.36 £ 54.89) and ACG (242.88 £ 69.27) indi-
cators. A decrease in the relative level of TERT expres-
sion in PB leukocytes of CW of the Chornobyl accident
was found compared to patients in the ACG (2.19 =
2.45vs6.04 £1.56, p <0.05). The lowest TERT values
were observed in patients in the CG (0.89 £ 2.62 vs
6.04 +1.56, p <0.05). Atendency to an increase in the
relative level of TERFI expression in PB leukocytes of
CW of the Chornobyl accident was noted (3.28 & 4.96)
compared to the CG (1.21 £ 0.71) and ACG (1.39 *
1.82), while the average group values of TERF2 were
similar in all study groups.

Conclusions. The decrease in the RTL of PB lympho-
cytes of CW of the Chornobyl accident is likely associ-
ated with the effects of ionizing radiation, and not with
physiological aging of the body, since in CG patients
of the same age, RTL indicators were similar to those
of younger patients. Shortened telomeres contribute to
persistent activation of the DNA damage response,
which can trigger pro-inflammatory signaling cas-
cades involving the inflammatory regulator NF-xB.
The inverse correlation between RTL and NF-xB in
PB lymphocytes is possibly related to replicative cell
senescence, which activates inflammatory signaling
pathways. Low levels of NF-xB in PB lymphocytes of
CW at of the Chornobyl accident may indicate a
rearrangement of NF-xB-mediated signaling path-
ways and suppression of lymphocyte activity. A de-
crease in the relative level of TERT expression against
the background of an increase in TERFI and the
absence of changes in TERF?2 in leukocytes of CW of
the Chornobyl accident may reflect a violation of the
mechanisms of structural protection and regulation of
telomere length, which contributes to the suppression
of telomerase activity and accelerated telomere degra-
dation in the remote period after irradiation. In
patients over 50 years of age, low TERT levels in leuko-
cytes may indicate an age-related decrease in telom-
erase activity with the activation of compensatory
mechanisms, since RTL is preserved. Therefore, the
changes observed in CW of the Chornobyl accident
may reflect dysregulation of telomere homeostasis
associated with the long-term effects of radiation,
which contributes to accelerated cellular aging and the
accumulation of senescent lymphocytes with impaired
NF-xB-dependent regulation, which are involved in
the maintenance of systemic chronic inflammation.
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am’sti npogecopa Opnoaa f0.0.

XPOMOCOMHI ABEPALIT Y JITEM PAHHBOTO BIKY 13 BATIAMU

PO3BUTKY IIHC

Mamumena T.A., Bepoosa JI.M.,be3pyuko /I.€., Yepnenko O.I., CaBuyk T.B., Aunpees C.A.,

IIImeanoBa I'.A.

Jepxcasna ycmanosa «Incmumym netipoxupypeii im. akao. A.Il. Pomodanosa HAMH Ykpainu», Kuie

CHROMOSOMAL ABERRATIONS IN YOUNG CHILDREN WITH
CENTRAL NERVOUS SYSTEM MALFORMATIONS

Malysheva T.A., Verbova L.M., Bezruchko D.E., Chernenko O.G., Savchuk T.V., Andreyev S.A.,

Shmelyova G.A.

State Institution « Romodanov Institute of Neurosurgery, National Academy of Medical Sciences of

Ukraine», Kyiv

Beryn. V niteii panHboro Biky Baau po3Butky LITHC
YacTO € MEePIINM KIIIHIYHIUM IIPOSIBOM XPOMOCOMHHUX
rnmopyiieHb. IlopylieHHsSI T€HOMHOI CTPYKTYpPU 3Yy-
MOBJTIOIOTh aHOMaii (POPMYBAHHST MO3KY, 1110 TTPOSIB-
JISIIOTBCSI HEBPOJIOTIYHMMU pO3JIaJlaMy Ta 4acTo MOT-
peOyloTh paHHBOIO HEUPOXipypriYyHOTro BTPYYaAHHSI.
Y 3B’43Ky 3 IMM aHaJIi3 poJjli XpOMOCOMHUX abeparriit
y dbopmyBanHi Ban po3ButTky LIHC € akryansHUM.
Marepian i MeToau HOCTiIXEHHS: 58 cocTepeKHb
niTeit (32 miBYUMHKM Ta 26 XJOMYMKHU 3 BalaMU PO3-
BuTKy LIHC, omepoBani 3 mMprBOLY CITMHO-MO3KOBUX
xkun (CMK) B Y «IHX HAMH VYxkpainu (2008—
2010 pp). HochigkeHHsI XpOMOCOMHMX abOepalliii B
KyJbTypi AiMdouuTiB B 30 Bunaaxis, 10 rpyna nopis-
HSTHHSL.

Pesyasratu. CMK noenHyBaiuch 3 BagaMu PO3BUTKY
IHIIUX CHCTeM: aHoMajieo ApHonba-Kiapi — 22%,
nojimikporipieio — 22 %; cunapomoM denai — Yoke-
pa — 0,6%; dikcoBaHMM CIIMHHUM MO3KOM — 34%:;
KujaaMu — Jinomu — 13%, rigpouedainieto — 44%, ri-
MOITIA3i€I0 1 areHes3i€lo Mo3oyucToro Tiza — 8,6%,
BaJaMM PO3BUTKY CYAMH FOJIOBHOTIO MO3KY (apTepio-
BEHO3HUMHM MajibdopMaiisimu) — 8,6%; CUpUHIOMi-
eJiist miarHoctoBaHa y1,4%, Teparomu ckianu 0,7%, a
camocTiitHi CMK — 37,9% cnoctepexeHb. Busiie-
HO TTO€AHAaHI COMaTUYHi CTUTMHU: Baau cepusd — 7 %,
Bagu KicTKoBOi cucteMu — 10 %. lluToreHeTMYHO
xpoMocomHi abeparnii: mpu CMK kapiotTun craHo-
BUTh 44XX (44XY) B Oinbiiocti metadas i 43XX
(43XY) B 10—12% metadas. Y miteil rpynu mopis-
HsHHS Kapiotui: 44XX (44XY) B 99—100% metadas.
O1ke: mpu Bagax pO3BUTKY XpeOTa Ta CIIMHHOI'O MO3-
Ky INpUTaMaHHUM XpOMOCOMHMIT Mo3ailu3M. B ycix
BUMAIKaX BUSIBJICHO MOUIUEHTPUYHI XPOMOCOMM.

Introduction. In young children, central nervous sys-
tem (CNS) malformations are often the first clinical
manifestation of chromosomal abnormalities. Distur-
bances in genomic structure lead to abnormalities in
brain development, which manifest as neurological
disorders and often require early neurosurgical inter-
vention. Therefore, analysis of the role of chromoso-
mal aberrations in the development of CNS malfor-
mations is highly relevant.

Material and methods. The study included 58 children
(32 girls and 26 boys) with CNS malformations who
underwent surgery for spinal cord hernias at the State
Institution «Institute of Neurosurgery of the NAMS
of Ukraine» during 2008—2010. Chromosomal aber-
rations were studied in lymphocyte cultures in 30 ca-
ses. The comparison group included 10 children.
Results. Spinal cord hernias were combined with mal-
formations of other systems: Arnold-Chiari malforma-
tion — 22%, polymicrogyria — 22%, Dandy-Walker
syndrome — 0.6%, tethered spinal cord — 34%, lipo-
matous hernias — 13%, hydrocephalus — 44%, hypo-
plasia or agenesis of the corpus callosum — 8.6%, cere-
bral vascular malformations (arteriovenous malforma-
tions) — 8.6%. Syringomyelia was diagnosed in 1.4% of
cases and teratomas in 0.7%, while isolated spinal cord
hernias accounted for 37.9% of observations. Associ-
ated somatic anomalies were identified, including con-
genital heart defects (7%) and skeletal abnormalities
(10%). Cytogenetic analysis revealed chromosomal
aberrations: in children with spinal cord hernias, the
karyotype was 44XX (44XY) in most metaphases and
43XX (43XY) in 10—12% of metaphases. In the com-
parison group, the karyotype was 44XX (44XY) in
99—100% of metaphases. Thus, chromosomal mosa-

National Academy of Medical Sciences of Ukraine 4 Sl «National Research Center fof Radiation Medicine, Hematology and Oncology»

ITinpaxyHOK 3arajbHOI KiJbKOCTi KJIiTUH BUSIBUB
KJIITUHU 3 ab0epalisiMu: yacToTa abepaHTHUX MeTa-
da3 (HAM) B OCHOBHI1 TPyIIi Ta TPYITN TTOPiBHSIHHS,
o ckiano YAM (ocHoBHa) = 219/2000 x 100 = 11%;
YAM (mropiBHstHHS) = 8/1000 x 100 = 0,8%. 3a aHam-
He3y: 44 % crniocTepexxeHb abepaHTHUX MeTadas BU-
SIBJIEHO y IiTEN Bif IepIoi BariTHOCTi, B 26% — He
nepioi, 29,3% — nanux Hemae. B 41% crocrepe-
JKeHb MaTip y MepIlIoMy TPUMECTpPI BariTHOCTI Mepe-
HecJa BipycHO-iH(eKIIiiHI 3aXBOPIOBaHHSI.
BucHoBku. Banu 1ieHTpaabHOI HEPBOBOI CUCTEMU
(LIHC) 3ycTpivyaloTbcsi OAHAKOBO Y XJIOIUYMKIB i
NiBUaTOK — HE acollilfioBaHi 3i CTaTTI0. XpOMOCOMHI
abepauii (YyTBOPEHHSI NULEHTPUYHUX XPOMOCOM
(IBOLIEHTPOMEPHMX), BUSIBJIIEHO y IiTei 3i CIIMHO —
Mo3koBuMu Kujamu (CMK) o6inpmuit 3a 1,96,
CBIMYNUTHh MPO CTAaTUCTUYHO 3HAUYIY BiAMIHHICTh
MiX OCHOBHOIO i 'pyITI010 MOPiBHSHHS. JIOLIbHICTb
BpaxyBaHHSI «COMaTUUYHUX» CTUTM, SIKi CIiBiICHYIOTb
3 CMK akrtyanbHO, 1Ie Ha eTarli MaaHyBaHHS Heli-
pOXipypriuHOro BTpy4YaHHS [Jis 3amo0OiraHHs yCcK-
JJaTHEeHb i BpaxyBaHHsI iX reHe3y. BcTaHOBIEHHS
YaCTOTH i IPUYNH XPOMOCOMHUX abepalliii cripusi-
TUMeE pO3pOoO0lLIi 3aX0iB iX 3ar00iraHHs.

icism appears to be characteristic of malformations of
the spine and spinal cord. Dicentric chromosomes were
detected in all cases. Analysis of the total number of
cells revealed aberrant cells. The frequency of aberrant
metaphases (FAM) was: FAM (main group) =
219/2000 x 100 = 11%, FAM (comparison group) =
8/1000 x 100 = 0.8%. According to medical history, 44%
of cases of aberrant metaphases were detected in children
from the first pregnancy, 26% from subsequent pregnan-
cies, and in 29.3% of cases data were unavailable.
Conclusions. Central nervous system malformations
occur with similar frequency in boys and girls and are
not associated with sex. Chromosomal aberrations,
particularly the formation of dicentric chromosomes,
were detected in children with spinal cord hernias, with
a statistical value greater than 1.96, indicating a signif-
icant difference between the main and comparison
groups. Consideration of associated somatic anomalies
that coexist with spinal cord hernias is important even
at the stage of planning neurosurgical intervention in
order to prevent complications and better understand
their pathogenesis. Determining the frequency and
causes of chromosomal aberrations may contribute to
the development of preventive strategies.
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E®EKTUA BIUVINBY MAJINX 103 BHYTPINIHLOI'O
OITPOMIHEHHA HA CTPYKTYPY TOBHOI'O MO3KY
(EKCIIEPUMEHTAJIBHE JOCJ/II2KEHHA)

Mamumesa T.A., Yepnenko O.I. , IlImensoBa I'.A.,Baciosuu B.B., Be;muko O.M., Mammesa O.10.,

Kesopkos I'.A.

Jepucasna ycmanosa «Ilncmumym netipoxipypeii im. akad. A.Il. Pomodanoea Hauionanvroi akademii

MeouuHux HayK YKkpainu»

EFFECTS OF LOW-DOSE INTERNAL IRRADIATION ON BRAIN
STRUCTURE IN RATS (EXPERIMENTAL STUDY)

Malysheva T.A., Chernenko O.G., Shmelyova G.A., Vaslovich V.V., Velichko O.M., Malysheva O.Yu.,

Kevorkov G.A.

State Institution «Romodanov Institute of Neurosurgery of the National Academy of Medical Sciences of

Ukraine»

Beryn. YopHoOuabCchbKa aBapisi HAIEXKUTh 10 I100ajb-
HUX KaTtacTpod K 3a HacHiZKaMU TaK i 32 KOMIIJIEKC-
HUM IX XapaKTepoM.

Meta: AoCHigXeHHSI CTPYKTYpPHO-(GYHKIiOHAIbHUX
3MiH TOJJOBHOTO MO3KY €KCIIEpMMEHTaJIbHUX TBapUH
MpY TPUBAJIOMY BIUJIUBI i0HI3yI0YOTO BUIIPOMiHIOBaH-
H$I, 3aJI€3KHO BiJl BiKY.

Marepian i metomu. B excriepuMeHTi nocmimkeHo 216
OinuXx IIypiB pi3HOI cTaTi Ta BiKY, SIKi OTPUMYBaJl
pamionykitig (*¥'Cs) y momo6osiit 1o3i 600 Bk mporsarom
30 1a 90 1i6 KOMMIEKCHUMU MOP(OJIOTIYHUMU METOAA-
MU 3 MOP(GOMETPUUHOIO 0OPOOKOIO 3i 3aCTOCYBAHHSIM
aHamizaropa 300paxeHbp IBAS-2000 ¢ipmm «KON-
TRON> .

Pesyasratu. EXcriepyMeHTaIbHI JOCTIIKEHHS (DyHK-
LIIOHAJILHOTO CTaHy HEPBOBOI CUCTEMHU IOBOISTH, 11O
eMOLIiiHiI peakxlliil € BiACTPOKOBAaHMMMU i PO3LIiHEHi SIK
«EMOlIiliHe po3rajibMyBaHHS». ¥ TBapUH 3 TTOYATKOBUM
HU3bKUM piBHEM JTOKOMOTOPHOI aKTUBHOCTI TpUBaIUit
pamiauiiiHMil BIJIMB BUKJIMKAE MOAAJIbIIE i1 3HUXKEHHS,
(¢eHOMEH BIIUBY Ma€ XapakTep «3aMillleHOl eMOIIiHOI
pO3raIbMOBAHOCTI» 1 3aJieKUTh Bill TEPMiHY OIPOMi-
HeHHs. [1ig TpuBasiMM BHYTPIlIHIM BIZTMBOM MaJIuX 103
10Hi3yI04OTr0 BUIIPOMiHIOBAHHS B TKAHUHI Pi3HUX Aisi-
HOK TOJIOBHOTO MO3KY HaOyBalOThb PO3BUTKY Pi3HOI'O
CTyTIeHSI BUPA3HOCTI CTPYKTYPHi 3MiHM HeHpOHAJTbHUX
Ta CYAUHHUX YTBOPEHb, SIKi 3pOCTalOTh 3 MOAOBXEHHSIM
CTPOKY OIlpOMiHEHHSsI. B 3HAuHili yacTMHi HEPBOBHUX
KJIITUH MA€ Miclle MOPYLIEHHS SIK €HEProlpoayLI0uol
i 6imoKcHHTE3yI0UOl (PYHKIIiN. Y MOJIOANX TBAPUH, T10-
psI1 3 HASBHUMU TUCTPODIYHMMU 3MiHaMU CIIOCTepira-
IOTbCSI TIPOLIECH KOMIIEHCATOPHO-BiIHOBIIIOBAILHOTO
xapakTtepy (y BUTJISIII MiABUILIEHHS pOOCOMAJIBHOI aK-

Introduction. The Chernobyl accident is consid-
ered one of the major global technological disasters
because of both the scale and the complexity of its
consequences.

Aim: to investigate age-dependent structural and
functional changes in the brain of experimental
animals during prolonged exposure to ionizing
radiation.

Materials and methods. The study included 216 al-
bino rats of different sexes and ages. Animals re-
ceived the radionuclide cesium-137 (**’Cs) at a
daily dose of 600 Bq for 30 or 90 days. Morpholo-
gical studies were performed using complex histo-
logical and morphometric methods with digital
image analysis using the IBAS-2000 image analysis
system (KONTRON).

Results. Experimental studies of the functional
state of the nervous system demonstrated delayed
emotional reactions, interpreted as emotional dis-
inhibition. In animals with initially low locomotor
activity, prolonged radiation exposure resulted in a
further decrease in activity. This effect depended on
the duration of irradiation. Prolonged internal
exposure to low doses of ionizing radiation led to
structural changes of varying severity in neuronal
and vascular components in different brain regions.
These changes increased with longer exposure peri-
ods. In a significant proportion of neurons, distur-
bances of both energy-producing and protein-syn-
thesizing functions were observed. In young ani-
mals, dystrophic changes were accompanied by
compensatory-restorative processes, including
increased ribosomal activity and the appearance of
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TUBHOCTI 1 ITOSIBI MOJIOAMX (DOPM MIiTOXOHAPIN Y LIUTOIT-
JIa3Mi HEMPOHiB). YAbTpacTpyKTypa CUHAITUYHOTIO ara-
paTy HeMpPOHiB MOJIOAMX iIHTAKTHUX TBApUH XapaKTepu-
3YEThCS HASIBHICTIO J0Ope BUpaXKeHMX SIK Tpe- Tak i
MOCTCUHANTUYHUX TepMiHalili, BiTHOIIEHHS JOBXWHU
aKTUBHOI 30HU [0 NOBXWHU KOHTAaKTy CTaHOBUTb
0,25+0,03, a cepenns ix KiIbKicTb cTaHOBUTH 92,0£5,0
Ha OfHEe MpecHHAINTUYHe 3aKiHuyeHHs1. Ha BimmiHy Bin
MOJIOOMX TBapuH, Y CTapuX - 3MEHIIEHHS BiACOTKY
IO HEMPOHIB, 1110 3aliHSITAa XPOMAaTUHOM Yy CepeIHb-
omy Ha 9% 3i 45,3+3,2% no 36,4+3,0%. Bincorok
TUIOILI, 3alHATUI MIiTOXOHAPISIMM y LIMTOIUIa3Mi Heli-
POHIB cTapux TBapuH ckiagae 32,5£2,5% y Monoaux i
28,512,0% y crapux. OCOOJUBICTIO «CTapilouoro» Hel-
POHY € HasIBHICTb y LUTOILIA3Mi cHipaleBUAHUX YTBO-
peHb, 1110 TIOB’sI3aHO AUCTPOodiel0 eHAOIIa3MaTUYHOTO
petukyayma. B cuHanTHYHOMY amapaTi HEMpOHiB cTa-
pUX 1IYpiB CIIOCTEPIra€ThCsl PO3LIMPEHHS CUHANTHY-
HUX TepMiHaJielt i 3MeHILeHHSI JOBXWHU aKTUBHOI 30HU
cuHarcy 3 0,9510,03 y moinonux TBapuH 10 0,80+0,02 y
crapux. JloBe1eHO BiKOBi BiIMiHHOCTI CTPYKTYPH i KiJTb-
KOCTi SiI€pPHOr0 XpOMAaTUHY, MiTOXOHAPill, 3MEHILEHHI
KiIbKOCTI BUJIbHUMX PUOOHYKJIETHOBUX TpaHyJi, MOsIBa Y
LATOTIJIa3Mi HEHpOHiIB Mi€TiHOMOMIOHUX YTBOpPEHb i
3MEHIIEHHI JizocoMaibHOI akTUBHOCTI. IIpu XpoHiu-
HOMY ONPOMiHEHHi TBapWH HANOIAbII BUpaxKeHi 3MiHU
KJIIMMH rinoTajaMyci HiXk KOpH, 1110 iMOBIpHO 3aJIeXKUThb
Bim (pyHKIIiOHATbHOIT aKTUBHOCTI, SIKa MOB’s13aHAa 3 pery-
JISILI€I0 BeTeTaTUBHOI (hyHKIII1.

BucnoBku. CTpykTypHa opraHizalisi HEipOHiB MOJIOINX
TBApUH MOPIBHSIHO 3 TPYIOI0 «CTapUX» TBAPUH i Xapak-
TEPU3YETHCS 3MiHaMU BMIiCTy XpOMaTUHY Y SApax Heli-
POHIB, BapiaTUBHOIO AKTMBHICTIO MiTOXOHIpPiaJbHOTO
arapary i akTUBi3aLli€l0 Mi>KHEHPOHAIbHUX 3BS3KiB (HEli-
POTUIACTUYHICTIO), SIKa TONATAE Y 301IbIIIEHHI PO3MIpiB
aKTMBHOI 30HM CUHAIICIB i HasIBHICTIO BEJIMKOI KiJIbKOCTi
CUHANTUYHUX BE3UKYJ. Y HEMPOHAX «MOJIOAUX» TBAPUH
mig BIUIMBOM pafdialiiiHoOro ¢axkrtopy, Mmopsii 3 JUCT-
podiYHNIMHI 3MiHAMM CTTIOCTEPIra€ThCs aKTUBI3Allis TTPO-
11€CiB KOMIIEHCATOPHO-BiTHOBHOIO XapaKTepy, sIKi BU-
SIBJISIIOTHCS Y MiABUILEHHI prOOCOMaIbHOI aKTUBHOCTI,
nosIBOI0 MooauX (popM MiToxoHapii. Haiibinbii Bupa-
KeHi JUCTPOMITHO-IECTPYKTUBHI 3MiHHA SIK Y «MOJIO-
INX», TaK i y «CTapuxX» TBapUH TIPU XPOHIYHOMY OII-
POMIHEHHI CITOCTEPIraloThCs y TimoTaIaMyci.

immature mitochondrial forms in neuronal cyto-
plasm. The ultrastructure of the synaptic apparatus
in neurons of young intact animals was character-
ized by well-developed pre- and postsynaptic ter-
minals. The ratio of the length of the active zone to
the contact length was 0.25+0.03, with an average
0f 92.0%5.0 synaptic vesicles per presynaptic termi-
nal. In contrast, older animals showed a decrease in
the percentage of neuronal nuclear area occupied
by chromatin by approximately 9% (from
45.3+3.2% to 36.4£3.0%). The mitochondrial area
in neuronal cytoplasm was 32.5+2.5% in young
animals and 28.5+2.0% in older animals. A charac-
teristic feature of aging neurons was the presence of
spiral-like cytoplasmic formations associated with
dystrophic changes of the endoplasmic reticulum.
In the synaptic apparatus of neurons in older rats,
enlargement of synaptic terminals and shortening
of the synaptic active zone were observed (from
0.95%+0.03 in young animals to 0.80%0.02 in older
animals). Age-related differences were also detect-
ed in nuclear chromatin structure, mitochondrial
content, decreased numbers of free ribonucleopro-
tein granules, the appearance of myelin-like struc-
tures in neuronal cytoplasm, and reduced lysoso-
mal activity. During chronic irradiation, the most
pronounced structural changes were observed in
the hypothalamus rather than in the cerebral cor-
tex, which is likely related to its high functional
activity in the regulation of autonomic functions.
Conclusions. Neurons of young animals differ from
those of older animals in chromatin content in
neuronal nuclei, variability of mitochondrial activ-
ity, and activation of interneuronal connections
(neuroplasticity), reflected by enlargement of the
synaptic active zone and a greater number of
synaptic vesicles. In neurons of young animals
exposed to radiation, dystrophic changes are
accompanied by activation of compensatory and
restorative processes, including increased riboso-
mal activity and the appearance of immature mito-
chondrial forms. The most pronounced dystrophic
and destructive changes during chronic irradiation
in both young and old animals occur in the hypo-
thalamus.
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HaujonanbHa akapemis MeguyHnx Hayk Ykpaihu 4 1Y «HauioHanbHuii HayKOBUIA LIEHTP pafiauiiHoi MeaULMHU, reMaToJIorii Ta OHKONOriT»

JOIUMETPUYHA ITACIIOPTU3AILLIA HACEJTEHUX ITYHKTIB
YKPAIHU: ITPOBJIEMU TA BUKJIMKU

Maciok C. B., Bacunenko B. B., IBanosa O. M., ®enocenko I'. B., Bynepanbka B. B.

Iepacasna ycmanosa «HayionanvHuil Haykosuil uenmp paoiayiitHoi MeouyuHu, eemamonoeii ma

oukonoeii HAMH Ykpainu»

DOSIMETRIC PASSPORTIZATION OF UKRAINIAN SETTLEMENTS:

PROBLEMS AND CHALLENGES

Masiuk S. V., Vasylenko V. V., Ivanova O. M., Fedosenko G. V., Buderatska V. B.

State Institution «National Scientific Center for Radiation Medicine, Hematology and Oncology of the
National Academy of Medical Sciences of Ukraine», Kyiv, Ukraine

AKTyaabHicTh. 3akoHOM YKpainu Bim 28.02.1991 Ne
791a-XI1 BcTaHOBJICHO, IIO TEPHUTOPIS 3 pPiBHEM
panioaKTUBHOIO 3a0pyIHEHHS, SIK€ MOXe TPU3BECTU
JI0 103 OIPOMiHEHHS HaceJieHHs moHaA 1 M3B 3a piKk,
BBaXXA€TbhCSI PAli0aKTUBHO 3a0pYJHEHOIO i TTIOTpedye
MIPOBENCHHS ONWH pa3 Ha TPU POKU JO3UMETPUIHOL
HacropTr3allii 3 ONPUIIOJIHEHHSIM /103 OPOMiHEHHS
HaceJIeHHSI.

Merta nociigkeHHs. AHali3 METOHiB PO3paxyHKY
IMaCIIOPTHHUX 103 HaceneHux ImyHKTiB (HII) Ykpainu.
Metomm. 3 1991 no 2013 pp. peKOHCTPYKILisl 03 OIT-
pOMiHEHHSI HaceJieHHs, MmocTpaxaaioro Bin YopHo-
OUJILCHKOI aBapii, 30iliCHIOBaIach B paMKax IporpamMmu
3arajbHOJ03UMETPUYHOI MacnopTu3auii. Jlo30Bi po3-
PaxXyHKU I'PYHTYBaJIMCS HA LIOPIYHUX BUMipIOBaHHSIX
papiolie3ito B MOJIOLIi Ta KapTOILUIi IPUBAaTHUX T'OCIIO-
JIapCTB, a TaKOX Ha pe3y/ibraTax BUMIipIOBaHb 10TO
BMICTY B OpraHi3Mi XXuTeJliB pagioakKTUBHO 3a0pyaHe-
Hux Teputopiii (P3T) 3a mormoMoroo JiYMILHUKIB BU-
npomiHioBaHHs moauHu (JIBJI). ITpoTsirom 3a3Hayve-
HOTO Tepioay J03M PO3PaxOBYBaJUCh BiAMOBIAHO A0
IHCTPYKTUBHO-METOAMYHMX BKa3iBoK (MeTtoanka-96),
SIKi TPUBAJIUI Yac HEe OHOBIIOBAJIMCS, X04Ya CUTYallis
Ha 3a0pyIHEHNX TEPUTOPISIX CYTTEBO 3MiHMIACS.
Pesynbratu. Ha xanb, npu npoBeaeHi HOBOIo eTamny
nmo3uMeTpuaHoi nacmoptu3saitii 2025 poky (Iloctano-
Ba KM VYkpainm Ne 111 Big 31.01.2025), nis mepe-
BaxkHO1 OinbiiocTi HIT po3paxyHOK macmopTHUX 103
BMKOHYBABCS 3a 3aCTapijiol0 MeToAuKOolo. JIuiie aas
35 nacenenux nyHkTiB (9 HIT XKuromupcwkoi 06-
stacti Ta 26 HIT PiBHeHCBbKOI 061acTi) macnopTHi 10-
31 OyJ10 pO3paxoBaHO Ha OCHOBiI BUMipIOBaHb BMICTy
¥Cs B T1ini xkurtenis P3T. [l po3paxyHKy macropr-
Hux o3 pemru 892 HII BUKOpHUCTOBYBaJIMCH ITac-
MOPTHI 1031 po3paxoBaHi 3a MeToanKo0-96, To0TO
3a JaHUMM MOHiTOpuHry BMicty 'YCs y Mojoui Ta
KapToIuli y mpuBaTHUX rocnogapcTBax B 2011—-2012 pp.

Relevance. The Law of Ukraine No. 791a-XII of
February 28, 1991 establishes that a territory with a
level of radioactive contamination that may lead to
population exposure doses exceeding 1 mSv per year
is considered radioactively contaminated and requires
dosimetric certification once every three years with
publication of population exposure doses.

Objective. Analysis of methods of passport dose cal-
culation for Ukrainian settlements.

Methods. From 1991 to 2013, the reconstruction of
radiation doses to the population affected by the
Chernobyl accident was carried out within the frame-
work of the general dosimetric passportization pro-
gram. Dose calculations were based on annual meas-
urements of radiocesium in milk and potatoes of pri-
vate farms, as well as on the results of measurements
of its content in the body of residents of radioactively
contaminated territories (RCT) using whole body
counter (WBC). During the specified period, doses
were calculated in accordance with the instructional
and methodological guidelines (Methodology-96),
which were not updated for a long time, although the
situation in the contaminated territories has changed
significantly.

Results. Unfortunately, when conducting a new stage
of dosimetric passportization in 2025 (Resolution of
the Cabinet of Ministers of Ukraine No. 111 dated
January 31, 2025) for the vast majority of settlements
the calculation of passport doses was carried out using
an outdated methodology. Only for 35 settlements (9
settlements of Zhytomyrska Oblast and 26 settle-
ments of Rivnenska Oblast) passport doses were cal-
culated based on measurements of the *’Cs content in
the body of residents of the RCT. To calculate the
passport doses of the remaining 892 settlements, pass-
port doses calculated according to Methodology-96
were used, i.e. according to monitoring data of the
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Takum ymHOM macmoptTHi go3u 2025 poky s 892
HII Oynu oTpumaHi WIJISIXOM KOpPEKIil 103 OIl-
pOMiHEHHSI, po3paxoBaHMX 3a MeToankow-96 Ha
panioakTUBHUIA posnan. Takuil MeTom po3paxyHKY
NacnopTHUX 103 € XMOHMM Ta He BiAmMoBimae mpuii-
HSITUM HOpMAaTHBaM, a ITacIIOPTHI JO3M PO3paxoBaHi
3a 3alpONOHOBAHUMM METOJIMKAMM HE BilNOBiIal0Th
JIIIICHOCTI Ta He MOXYTb OYTU BUKOPMCTaHi JJI OT-
pUMaHHS JTOCTOBIpPHMX €KCIIEpTHUX BHMCHOBKiB. He-
JIETITUMHICTh PO3paxoBaHUX 3a MeToaukoi0-96 103,
y TIepIly 4Yepry, MoB’s3aHa 3i 3MiHaAaMM y 3aKOHO-
JaBCTBi YKpaiHu, sIKi BinOynucs B ocTaHHI poku. Tak,
3rifHO 3 mpaBkamu, BHeceHMMHU Bim 23.08.2023 y
Crartio 18 3akony Ykpainu «IIpo 3axuct JoguHu
BiJ BIUIMBY 10Hi3ylOUOIO BMIPOMIiHIOBAHHS», IJIsI
LiJel TepeBipKM NOTPUMAHHS JMITy PidyHOI 103U
OIPOMiHEHHS HaceJIeHHS ITOBMHHA BUKOPUCTOBYBA-
TUCH OLliHKA e€(PEeKTUBHOI PiYHOI 103U ONPOMiHEHHS
JIJIS peTIpe3eHTaTUBHOI 0co0M (TOOTO IIJIst 0COOH, sTKa
HaJIeKUTh A0 KPUTUYHOI IPyIH 0Ci0O 3 HAMOIIbIIUMU
JI03aMU OMPOMIHEHHST), Tomi K y Metomamiii-96 y
SIKOCTi KPUTEPil0 BUKOPUCTOBYETHCS OLliIHKA edeK-
TUBHOI PiYHOI J03U cepeaHbO3BaXKeHa 3a yciMa BiKo-
Bumu rpynamu y HIT. Kpim Toro, moknaaeHi B ocHO-
By MeTonnku-96 1o3uMeTpuaHi MOJIeTi BpaxoByBaIn
pafialiifHy cuTyalilo, 110 Maja Miclle y Iepliili poKH1
nicnst aBapil Ha YAEC. Meronuka-96 0yia po3po6-
neHa 30 pokiB ToMy, a TepMiH 1i Oii BXe IaBHO
3aKiHYMBCS. AHaji3 IMokKasaB, 1O MaclopTHi A03H,
po3paxoBaHi 3a MeToauko-96, MOXYTb OyTU y
JeKibKa pas3iB MEHIIMMU 3a CIIPaBXHi IacHOpTHI
031, po3paxoBaHi Ha OCHOBI BUMipIOBaHb iHKOPIIO-
poBanoro '’Cs y memkaniis HIT.

BucnoBku. Ha Halry myMKy, 4eproBuii eTalr 103UMeT-
pUYHOI MacHopTU3allii BUMara€e HOBUX MiAXOHiB IO
OL[IHKM 103 OMPOMIHEHHS 3 ypaXyBaHHSIM Cy4acHOI
panioekosioriyHoi cutyaltii Ha P3T Ta 3MiH B ykpa-
THCBKOMY 3aKOHOAABCTBi. OYeBUAHO, IO TiJIbKMU
micisi BOpOBaAKEeHHSI HOBO1 METOAUKHU OLIIHKU Tiac-
MOPTHUX 103, Pe3YJIbTaT! 103UMETPUYHOI ITaCTIOPTH -
3allil HaceJeHMX MYHKTiB YKpaiHu Oy1yTh MO3UTUBHO
CIIPUIHSATI TPOMAICHKICTIO Ta €KCIIEPTHUM Cepeno-
BUILEM, IO JIETITUMIi3y€ IXHE BUKOPUCTAHHSI JIJISI Te-
Pperisiay MexX 30H paaioaKTUBHOIO 3a0pyIHEHHS.

¥7Cs concentration in milk and potatoes in private
farms in 2011-2012. Thus, the passport doses for
2025 for 892 settlements were obtained by correcting
the radiation doses calculated according to Metho-
dology-96 for radioactive decay. This method of pass-
port doses calculation is incorrect and does not com-
ply with the accepted standards, and passport doses
calculated using the proposed methods do not corre-
spond to reality and cannot be used to obtain reliable
expert opinions. The illegitimacy of doses calculated
using Methodology-96 is primarily due to changes in
the legislation of Ukraine that have occurred in recent
years. Thus, according to the amendments made on
23.08.2023 to Article 18 of the Law of Ukraine «On
Protection of Humans from the Effects of Ionizing
Radiation», for the purposes of verifying compliance
with the annual dose limit for the population, an esti-
mate of the effective annual radiation dose to repre-
sentative person (i.e. a person belonging to a critical
group of people with the highest radiation doses)
should be used. But the Methodology-96 uses as a cri-
terion the assessment of the effective annual average
dose weighted for all age groups in the settlements. In
addition, the dosimetric models underlying the
Methodology-96 took into account the radiation sit-
uation that occurred in the first years after the
Chernobyl accident. The Methodology-96 was devel-
oped 30 years ago, and its validity period has long
expired. The analysis showed that the passport doses
calculated according to the Methodology-96 may be
several times lower than the real passport doses calcu-
lated based on WBC measurements of incorporated
¥7Cs in the residents of settlement.

Conclusions. In our opinion, the next stage of dosi-
metric passportization requires new approaches to
assessing radiation doses, taking into account the cur-
rent radioecological situation at the RCT and changes
in Ukrainian legislation. It is obvious that only after
the implementation of a new methodology for assess-
ing passport doses, the results of dosimetric passporti-
zation of Ukrainian settlements will be positively per-
ceived by the public and the expert community, which
legitimizes their use for revising the boundaries of
radioactive contamination zones.
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(1) 102

I'TIEHIYHA OLITHKA AKOCTI XAPYYBAHHA HACEJIEHHA
YKPATHU B YMOBAX PAJIIAIIIMHOI'O TA TEXHOTEHHOI'O

HABAHTAXKEHHA

Maracap 1. T., Ilerpumenko JI. M.

Iepaucasna ycmanosa «HayionanvHuil Haykosuil uenmp paoiauyiitHoi MeouyuHu, eemamonoeii ma
onkonoeii Hayionanavroi akademii meduunux Hayk Ykpainu», m. Kuie, Ykpaina

AkTyampHicTh. HaBiTh uepe3 40 pokiB micisa aBapii
npo6seMa 3a0pyIHEHHS XapuoBOT0  JIaHIIIOra 3aiu-
IIAEThCA aKTyallbHOI0. OCHOBHUMM KPUTHIHUMU
JIaHKaMM €: MOJIOKO Ta M’sICO (Uepe3 BUIAC Xymo0u Ha
3a0pyaHeHux nacosumax '’Cs ta ¥’Sr akTUBHO Tepe-
XOISITh Y TBAapMHHMIIBKY IPOMAYKILiI0); JUKOPOCHU
(rpubu Ta JicCOBi Sroau MarpTh HAWBUILIMK Koedi-
ieHT Hakonu4yeHHs ¥'Cs, 0cOOIMBO Ti, 1110 POCTYTh Y
JIICOBIl MiACTUL; POCIMHHUUTBO (KOPEHEIJIOIN:
KapToILIsi, MOPKBa, OypsIK TOIIO HAaKOMUYYIOTh i30-
TOITK Yepe3 KOPEHEBY CUCTEMY 3 BEpXHIX IIapiB IPYH-
Ty; TiIpoOiOHTU (MPICHOBOJHI Ta XMXi pUOU: 1IyKa,
COM aKyMYJIIOIOTh HYKJTiTA Y BHYTPIIITHIX BOmOTMax).
ExonoriyHa cuTtyalliss 3Ha4HO MOTipIIMIacsd 3 BOEH-
HUMU JTisIMU.

Meta pocrmimkeHHs. BcranHoBuTy HyTpi€eHTHI medi-
LIMTH, 10 BIUIMBAIOTh HA CTaH aJiMEHTApHO Aacolli-
MOBaHUX 3aXBOPIOBaHb HACEJEHHS, SIKe MEIKAaEe Ha
JIEOKYIOBaHUX TepuTopissx byyaHcbkoro paiiony Ku-
1BCBbKOI1 00J1aCTi

Mertoau. MeauuHe aHKeTYBaHHSI, CTATUCTUYHI.
Pe3synbratu. Briponosx 2025 poky INpoaHKETOBAHO
129 ocid mopociaoro HacejieHHsI 000X cTaTeil BiKOM
Bix 18 mo 60 i crapie pokiB (40J0BIKU, XKIHKK), SIKi
HpOKXMBAIOTh HAa J€OKyNnoBaHMUX pailoHax KuiBChKOI1
obnacti byuaHchkoro paitoHy. HaHa ririeHiuHa
OLIiHKa SIKOCTi XapuyBaHHs1. BCTaHOBJIEHO HYTPi€EHTHI
nedilnuTy, 110 BIJIMBAIOTh HA ajliMeHTapHO acolliiio-
BaHi 3aXBOPIOBAHHSI HaceJaeHHs. XapyyBaHHS SIK 4O-
JIOBIKiB, TaK i XXiHOK, He BiIlIOBiJaJl0 pEKOMEHI0Ba-
HUM BeJM4YMHaM. PallioHy xapuyBaHHSI YOJIOBiKiB Oy-
JIM HANOIMBII meimMTHUMHU 3a BMICTOM M’sdca Ta
M’sicorpoaykrtiB — g0 27,5 %, pudbu ta pubdorpo-

IYKTIiB — 10 25 %, MoJIOKa Ta MOJIOKOIIPOAYKTIB — JI0
55 %, opykTiB — 0o 35,8 %. [Ipu 1bOMy YOJIOBIKU
BXUBAJIM HaJUIMIIOK X1iba, Ha 33,5 %; Kpym siHUX
BUPOOIB — vy 2,4 pa3a, cayia — Ha 65,7 %, KapTOILIi —
Ha 37,2 %, sieup — Ha 35,7 %. Haiibinbiu He30amaH-
COBaHi pallioHW Xap4yyBaHHS OYJU Yy KiHOK 3a BMiC-
TOM xJ1iba Ta xJjibonpoaykriB — a0 31,4 %, m’saca ta
M’sSICOTIPOIYKTiB — 110 33,9 %, MOJI0Ka Ta MOJIOKOITPO-
nykTiB — 1o 40,0 %, oBouiB — 10 25,5 %, QpyKTiB —
10 20,0 %. Ipu 1boMy XiHKM BXHMBAJIA HaIJTUIIOK
kpyn — Ha 38,0 %, kapromii — Ha 12,2 %, KoHau-
TepchbKux BUpo6iB — Ha 30,0 %. HesbanaHcoBaHiCTh
pallioHiB SIK YOJIOBIiKiB, TakK 1 XiHOK, CYTTEBO MO3Ha-
YpJlach Ha BMICTi iHTpemi€HTIB TXi: AeiUUT eceHIli-
albHUX HYTpieHTIB y Tomy umcii ITHXKK (poanHu
omera 3), BiTaMiHiB A (HaBiTh i3 BpaxyBaHHSIM [3-Ka-
potuny), D, C Ta psgay BitamiHiB rpynu B, MiHepatis,
MEKTUHY 1 KJIITKOBMHW NPW HAWIUIIKY BXWBaHHS
MPOCTUX BYIJIEBOAIB, >XMPiB (HACMYEHUX), a TaKOX
XOJIeCTepUHY, MOpylleHHi (GocdopHO-KaIbLiEBOIO
CIIBBiJHOLIEHHS y 0iK JIOCTOBIpHO MEHILIOTO BMIiCTy
KanbLito (4ooBikiB 1 : 0,6; xxiHok — 1 : 0,5).
BucHoBku. CTaH 310pOB’sl HaceJaeHHs YKpaiHU B €KO-
JIOTIYHO HECIIPMSITIMBHMX peTioHax Oe3mocepeaHbO
3aJIeKUTh Bim pallioHami3anii xapuyBaHHS. AJliMEH-
TapHi gediuutu (OiJiKa, Kaabllilo, BiTaMiHiB) Ha TJi
TeXHOT€HHOTo 3a0pyIHEHHSI MPU3BOASATL OO XPOHi-
3allii 3aXBOPIOBaHb, 3HUXKEHHSI IMyHITETy Ta 3pOCTaH-
HS OHKoIaTojoriii. OnTuMisallis palioHiB 4depes
30ajjlaHCOBaHE HAIXOMXEHHS MiKpOEJIEeMEHTIB Ta
AHTUOKCUJIAHTIB € CTPATEriuHUM LLISIXOM A0 3Mill-
HEHHS 3710pOB’S Ta JOBTOJITTS Hallii.
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THOOPMYBAHHS TTPO PAIIAIIVTHO-SIEPHI IHIIUAEHTU K
JKEPEJIO HEBE3MEKU: TOTAJILHICTD ITPOBJIEMM, if KOPEHI

1 IJISXA TTOJTOJIAHHS

Mupnnii C.B.

Hauionanvuuii myseii «4oprnobunrv», Kuis, Yxpaina

INFORMING ABOUT RADIATION-NUCLEAR ACCIDENTS
AS A HAZARD: TOTALITY OF THE PROBLEM, ITS ROOTS

AND WAYS TO OVERCOME IT
Mirnyi S.V.
National Museum «Chornobyl», Kyiv, Ukraine

IHq)opMyBaHHH nmpo Ham3BuyaiiHi curyanii (HC)
BILIMBAE sIK O€3I10cepeIHbO Ha TICUXIKY JIOAUHMU i ye-
pe3 Hei Ha 310poB’s, TaK i OIocepeIKoBaHO, BU3HAYAIO-
yu peakuii Ha HC cycninbeTBa i aep:kaBu, — $IKi, KpiM
IMO3UTUBHOIO, YaCTO MAalOTh i HEraTMBHUWII BILUIMB Ha
3m0poB’s HaceneHHs. [Ipuuomy «pamiaiiss» (ioHizyroue
BUINIPOMIiHIOBaHHS, palioaKTUBHE 3a0pyIHEHHSI) B Cy-
YaCHOMY KYJIbTYPHO-iCTOPUYHOMY TIepiofi € YHiKallb-
HO ITOTYXXHHMM iH(MOpMAaLiiilHUM CTPECOpPOM; IIe 30Kpe-
Ma MEePeKOHIUBO J0BIB 10CBig YOpHOOMIBCHKOI KaTa-
cTpodu.

MeTo10 faHOTO AOCHIIKEHHS € aHali3 iCHylouOoi B YK-
paiHu i 1eMOKpaTUYHUX KpaiHaX CBIiTYy cucTeMu iHGOp-
myBaHHs ripo HC, BusIBIeHHsT Ta cucTeMaTu3allist i He-
J0MiKiB, Ta IPOMO3MLIii 3 iX mogonanHs. Moro ocHoBoo €
Miaxia, BOeplie Mpe3eHTOBaHUI aBTOpoM Ha MixKHapo-
HoMmy ceMmiHapi «[IpobGiemu kKoMyHiKamiit Ta iHGOPMY-
BaHHS CYCITIJILCTBA HA BUITAJOK SIAEPHUX a00 pamialliii-
HUX HaJI3BUYAWHUX CUTYyalliil: MpUKIIaa MOI0JaHHS Ha-
caigkiB YopHoOuabCchKoi Katactpodu» (HauioHanbHUit
IHCTUTYTI CTpaTeTivHUX AoCTimkeHb, Kui, 12.05.2017).
Metonom observant participation OyB y3arajJbHEeHWI
nocBin iHdopmyBaHHsa mipo psan HC Ha panpiauiiiHo-
saaepHux o0’ekTax, 3okpeMa apapiit Ha AEC B HopHo-
6wt Ta MyKyciMi, IHIMAEHTIB Mg 9ac MTOBHOMACIITA0-
Hoi ¢a3m BiliHu 3 Pociero (3araJbHOBIMCEKOBUIT 0iif Ha
3AEC, okymnauis YAEC i BiiicbkoBi nii B YopHo-
OMJIbCHKIill 30Hi, molKoakKeHHs1 npoHoM HoBoro bes-
neyHoro KondaitHMeHTy /T.3B. «ApKa»/ Ta iH.), JIicO-
BUX NoXexX B HopHOOMILCHKIM 30H1 To1o. Bei i momaii
aBTOpY JI0BeoCs KoMeHTyBaTtu Wit 3MI B pexxumi pe-
anbHoro yacy (HopHoOuib — y BigmajieHoMy Tepiofi), i
CIIOCTepiraTu 3a XomoM iH(hOPMYBaHHSI Ta MOIAJIBIIIOTO
pearyBaHHSI Ha HUX.

B cucremi «mxepedo indopmaiii mpo aBapiio (omeparop) —
KaHam moBinomsieHns npo asapito (3MI) — penumienT

Information on emergencies affects human men-
tal health directly and, through it, physical
health; it also affects health indirectly by shaping
societal and governmental responses, which along-
side positive effects often produce negative conse-
quences for public health. In the contemporary cul-
tural-historical context, «radiation» (that is, ioni-
zing radiation and radioactive contamination) con-
stitutes a uniquely powerful informational stressor;
this was convincingly demonstrated, in particular,
by the experience of the Chornobyl Disaster.

The objective of this study is to analyze the existing
system of emergency information in Ukraine and
in democratic countries, to identify and system-
atize its flaws, and to propose measures to elimi-
nate them. The study is based on an approach first
presented by the author at the International
Seminar «Problems of Communication and Public
Information in Radiation-Nuclear Emergencies»
(National Institute for Strategic Studies, Kyiv, 12
May 2017).

Using the method of observant participation, the
author systematized the experience of informing
about the series of emergencies at radiation-nuclear
facilities, including the accidents at the Chornobyl
and Fukushima NPPs, the ones during the full-scale
phase of the war with Russia (the combat at the
Zaporizhzhia NPP, occupation of the ChNPP and
military operations in the Chornobyl zone, drone
attack at the New Safe Confinement /«Arch»/,
etc.), forest fires in the Chornobyl zone, and others.
The author both commented them live for the media
(Chornobyl — in the remote period) and observed
the course of the informing and responses.

Within the system «the source of information about
the accident (operator) — the channels of communi-

indopmanii (HaceeHHs)», B KOXHIii ii JJaHIi 03HAYeHO
CKJIA/IHI HEBPEryJIbOBaHi mpoodeMu (hyHIaMEHTAILHOIO
Xapakrepy.

(1) Oneparop He 3allikaBJIeHWI B IMPaBIMBOMY iH-
(popmMyBaHHI TPO MOBHUI MacIITad MoIii — MpUIOMY
1Ie He 3aJIeXXUTh Bil COLiaJIbHOI CUCTEMU: B aBapil
AEC ®ykycima (Anonist) indopMaliitHa KapTWHA
SKICHO iIleHTUYHa paggHcbkoMy YopHoOwmIio, xoda
MOTHUBAllisl Oyia pizHa (€EKOHOMiYHa MPOTU MOJITHY -
Ho1). Hemae Hisikoi BillTOBiIaIbHOCTI 3a He- a0o ne3-
ingopmyBanHg npo HC: 3a 3a0pymHeHHST TOBKIJIJIS
orepaTop BiAIOBigaE, a 3a WIKinIuBYy (ne3)iHgopMa-
1ito — Hi. HeMae ctanmapriB i anroputMiB iHQopMy-
BaHHS orneparopoM nmpo HC.

(2) 3MI nipu HC 3a3Buyait 1mepeTBOPIOIOTLCS B 3aC0O-
6u macosoi JIE3indopmariiii, mpuyomy 3 HU3KU TIpU-
yuH. CeHcallii mMpomamThCd Kpalue, i KOMepIiliHi
3MI 3aiikaBiaeHi poOUTH 3 MyXU iHUMACHTY CJIOHA
«karactpodu». He icHye XomHOI MpaBOBOI BiIITOBI-
JanbHOCTi 3a aesiHdopmaiito mpo HC y 3MI, no
SIKMX OM TSKKMX HACiKiB BOoHA He nmpu3Bena. [1pak-
TUYHO HEMAa€ KBali(DiKoBaHUX XKYPHAJIICTiB, SIKi MOT-
i 0 agekBaTHO ocBiTmoBat HC, — i1 TuM Ginble
TakK, 00 CIIPUSITU MiHiMi3allii i TOAOIaHHIO iX Hera-
TUBHUX HacJiakiB. Hemae i ctaHmapTiB TaKoro «310-
poBoro» iHgopmyBaHHs B nipeci mpo HC.

(3) lllomo peuumieHTa-HACcCeJIeHHSI, TO HaBiTh SIKOM
BOHO OyJo imeanmbHO moiHdopmoBaHe nmpo HC, To
HaBpsII YM 3MOIJIO O aIeKBaTHO CIPUMHATH IIO iH-
¢dopmallito i BIiAMNOBITHO HiITU, OCKIiJIbLKM HE Mae€
noTpiOHUX 3HaHb i HABUYOK. KpiM Toro, HaceaeHHs
JKaXJIMBO TepeOisibITye HeraTUBHI e(peKTU «paiallii»,
30KkpemMa i3-3a TpaBMu YopHoOuns. Lle yacto MHO-
JKUThCH illle 1 Ha HEJOBIpY 10 BJIaaU, TUIIOBY A Je-
MOKpaTu4HoOro (i 0coOIMBO YKPaiHChKOTO) CyC-
MiJIbCTBA.

CTpyKTypyBaHHSI i (hOPMYJIOBAHHS LIMX KOPiHHMX
npobsieM (aKTUYHO CKJIaga€ OCHOBY IPpOrpamMu Aild i3
CTBOpPEHHS 0e3MmeyHoi i e(PeKTUBHOI CUCTEeMM iH-
(hopmyBaHHS Mpo panialiiiHi (i He TUIbKU) HaA3BU-
yaitHi mopii. Takoi, sika 6 BiamoBigaga K BUKJIMKAM
Ta 3arpo3aM Cy4acHOro iH(GOpMaTHU30BaHOIO CY-
CITUIbCTBA, TaK 1 MOXJIMBOCTSIM, SIK€ BOHO HajJae.
CTBOpEHHS TaKOl CUCTEMM HaJaKTyaJbHe ISl YKpai-
HU B YMOBAaX BiliHU ¥ MOCTIAHOI 3arpo3u pamialliiiHo-
SIEPHUM 00’ €EKTaM.

cation about the accident (media) — the recipient of
information (population)», each link contains complex
and unresolved fundamental problems.

(1) The operator is not interested in truthful reporting
of a full scale of the event (and this does not depend
on the social system: in the Fukushima NPP accident
(Japan) the informational pattern was identical to
that of Soviet Chornobyl, although the motivation
differed (economic vs political)). There is no ac-
countability for non-information or misinformation
about emergencies; the operator is liable for environ-
mental contamination, but not for potentially haz-
ardous information. There are no standards or algo-
rithms for the information release on emergency from
its «owner»-operator.

(2) In emergencies, the mass media usually transform
into tools of mass MISinformation — and for a num-
ber of substantial reasons. Sensations sell better, and
thus commercial media are interested in turning the
fly of an incident into the elephant of a «catastrophe».
There is no legal liability for media misinformation
about emergencies, regardless of how severe the con-
sequences of (mis)information may be. There are vir-
tually no qualified journalists capable to adequately
cover emergencies, and even less of presenting them
in a way that supports mitigation their consequences.
There are also no standards for such «healthy» emer-
gency reporting in the press.

(3) As for the recipient — the population — even if it
were ideally informed about an emergency, it would
hardly be able to perceive this information adequately
and act accordingly, since it lacks the necessary knowl-
edge and skills. Moreover, the population grossly over-
estimates the negative effects of «radiation», in partic-
ular due to the trauma of Chornobyl. This is often
compounded by distrust of the authorities, typical of
democratic (and especially Ukrainian) society.

The structuring and formulation of these root prob-
lems constitute the foundation of an action program to
create a safe and effective system of informing on radi-
ation-nuclear (and other types of) emergencies — one
that corresponds both to the challenges and threats of
the contemporary information society and to the
opportunities it provides. The creation of such a sys-
tem is urgently needed for Ukraine in the current war
and its constant threats to radiation-nuclear facilities.
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HOPMATUBHO-ITPABOBI ACITEKTU PAIIAIIIMTHOTO 3AXHUCTY
IMMOCTPAXKIAJINX BHACJIITOK YOPHOBMJIBCHKOI
KATACTPO®U TA IX AJIAIITAIIIA 1O BUKJIUKIB CYYACHOCTI

Mopo3zoa M. M., Ozepona 1O. 1O.

Iepaucasna ycmanosa «HayionanvHuil Haykosuil uenmp paoiauyiitHoi MeouyuHu, eemamonoeii ma
onkonoeii Hayionanavroi akademii meduunux Hayk Ykpainu», m. Kuie, Ykpaina

REGULATORY AND LEGAL ASPECTS OF RADIATION PROTECTION
OF VICTIMS OF THE CHORNOBYL DISASTER AND THEIR
ADAPTATION TO THE CHALLENGES OF THE MODERN TIMES

Morozova M. M., Ozerova Y. Y.

State Institution «National Research Center of Radiation Medicine, Hematology and Oncology of the
National Academy of Medical Sciences of Ukraine», Kyiv, Ukraine

Ha ChOTOJHIIIHINA NeHb YKpaiHa Ma€ i pO3BUBAE
SIIEPHY Tally3b, ajie 1l BUKOPUCTAHHS HAJIEXKUTh A0
MOTEeHL[IMHO HeOe3IeUHUX TeXHOIOrii, TOMY 0COOIUBY
yBary, Ha IOCTiiHili OCHOBi, HEOOXiAHO MPUILISITU 3a-
Oe3revyeHHI0 3aXUCTy HAaCeJeHHS BiJ BIJIMBY iOHi3ylO-
YOro BUIIPOMiHIOBaHHSI.

Merta: y3araJbHEHHsI 3MiH B HOPMaTHUBHO-IIPABOBHUX
JIOKYMEHTaxX I10J0 palialilfiHOro 3aXuUCTy HaceJIeHHS
He3ajlexkHoi YKpaiHu. MeToau: 3aCTOCOBAaHUII METO[
SIKICHOT'O aHaJli3y JOKYMEHTIB.

YopHoOuabCchbKa KaTacTpoda Odana IIOIITOBX IIOIO0
CTBOPEHHSI Cy4acCHOI CUCTEMHU padialliiHOro 3axuCTy.
Po3pobieHo HoOpMaTHUBHI aKTU s MOAOJaHHS
HaciigkiB. JIikBigauisi HacaiaKiB BKJIloUaja eBaKya’lliio,
criopymkeHHs «Capkodary», CTBOPEHHS 30HM Bimdy-
JKeHHS Ta YHiKaJIbHUM TOCBIiJ pearyBaHHsI, 110 0a3y€ETh-
Csl HA MOHITOPUHIY, MEIUYHOMY HaIIsIi Ta BAOCKOHA-
neHHi 6e3neku AEC. BnpoBamxeHo cuctemy MeHCiid Ta
OiJbI [IJIST TIOTEPIiIMX Ta JiKBigmaTopiB. o MoyaTky
MOBHOMACIITA0HOI BiliHM B YKpaiHi HOpMaTHUBHO-IIpa-
BoBa 0a3a pagiallifHOro 3aXMCTy I'PYHTyBajacs Ha J10-
KyMmeHTax KiHug 90-x, mouatky 2000-x pokiB. B nepion
2018—2021 poxiB BimOysacss HU3Ka BaXXJIWBUX 3MiH:
oHoBJNleHHs1 3akoHy «[Ipo 3axucT MIOOWHM Bin BIUTUBY
iOHiI3yI0UOTO BMIIPOMIHIOBAHHS», g€ OYJIM BHECEHi
MMPaBKU IIOJ0 YTOUHEHHSI ITOBHOBaXXeHb OpPTraHiB BIamy
Ta PEryJIoBaHHSI MEIUYHOTO OIIPOMIHEHHSI, BIIPOBAI-
KEHO MOHSITTS pepepeHTHUX PiBHIB I CUTYalliil iCHY-
I0YOTO Ta aBapiiHOIro ONMPOMiHEHHS; TaHO MOYaTOK pe-
¢dopmu canitapHux HopM. IIpotsarom 2021 poky roua-
JIM TICPEOPIEHTOBYBATH JOKYMEHTH Ha CHUCTEMY TPhOX
CUTyallii OIPOMiHEHHSI: MJIaHOBa, aBapiiiHa Ta iCHYIO-
ya. Hanepengonni 2022 poky OyJi0 3akjiageHO MpaBoBe
IMOIPYHTS UIST BU3BHAHHSI KOMITETEHTHOCTI €KCITepTiB 3

Today, Ukraine has and develope a nuclear
industry, but using it belongs to potentially
dangerous technologies, therefore, special atten-
tion, on a permanent basis, must be paid to ensur-
ing the protection of the population from the
effects of ionizing radiation.

Purpose: to summarize changes in regulatory and
legal documents regarding radiation protection of
the population of independent Ukraine. Methods:
the method of qualitative analysis of documents
was applied.

The Chernobyl disaster gave impetus to the cre-
ation of a modern radiation protection system.
Regulatory acts have been developed to overcome
the consequences. The elimination of the conse-
quences included evacuation, the construction of
the «Sarcophagus», the creation of an exclusion
zone and a unique experience of response based on
monitoring, medical supervision and improving the
safety of the NPP. A system of pensions and bene-
fits for victims and liquidators has been introduced.
Before the start of the full-scale war in Ukraine, the
regulatory and legal framework for radiation pro-
tection was based on documents from the late
1990s and early 2000s. In the period 2018—2021, a
number of important changes took place: the Law
«On Protection of Humans from Exposure to
Ionizing Radiation» was updated, which included
amendments to clarify the powers of government
bodies and the regulation of medical radiation, the
concept of reference levels for situations of existing
and emergency radiation was introduced; the
reform of sanitary standards was initiated. During
2021, documents began to be reoriented to a sys-

National Academy of Medical Sciences of Ukraine 4 Sl «National Research Center fof Radiation Medicine, Hematology and Oncology»

padialiiiHOTO 3aXUCTYy, SIKi KOHCYJBTYIOTb CYO’ €KTiB
rocroJapoBaHHs, BifOyJIUCs 3MiHU 1IOJ0 PaJOHOBOI
cTpaTterii, 3AIMCHUIN Mepexia Bif «KOHTPOJIO JIMILIE
aTOMHUX CTaHIili» 70 KOHTPOJIO Oe3MeKU MOBIiTps,
TOOTO TOCHUJIEHO YyBary A0 3aXWCTy HaceJeHHS Bif
MPUPOIHUX JKepesl BUIIPOMiHIOBaHHS, 30KpeMa pa-
JoHy. B ymoBax pociiicbkoi arpecii 3Ha4HO 3pocia
3arpo3a BUHUKHEHHS SIAEPHUX Ta PagioJoriyHUX
iHuuneHTiB (aBapiit) Ha AEC. 3akoHomaB4i 3MiHU
CTOCYBAJIMCS: OHOBJIEHHS CKJIQAy Ta TTOJOXEHHS PO
HauioHanbHy KOMicCito 3 paialliiiHOTO 3aX1CTy Hace-
nenHsa Ykpainun (HKP3Y) nng nigBuineHHs omnepa-
TUBHOCTI IPUMHATTS pillleHb; BHECEHHS 3MiH A0 3a-
KOHiB «IIpo BUKOpUCTaHHS $AE€PHOI €Heprii Ta
pamianiitHy Oe3neky» Ta «IIpo 3axmcT JIOOWHU Bif
BIUIMBY i0Hi3yl0UOro BUITpOMiHIOBaHHS». BripoBan-
JK€HO CTaHIApTU 3aXWCTY JIIOAWHU 3TiTHO 3 TTPaBOM
€sponeiicbkoro Corosy (€C), 3anpoBaakKeHO pPiBHi
KOHILIEHTpallil pajoHy B IOBITpi NpUMilleHb Ta Ha
poOOYMX MiCIISIX; BCTAHOBJICHO JIiMIT €(PEKTUBHOI J0-
34 JU1s1 HaceJIeHHs Ha piBHi 1 M3B Ha piK Bij ycix g103-
BOJICHUX BMJiB MisIbHOCTi, BU3HAYEHO HOBi 3aX0aM
Oe3rneKku TIIiJ 4yac AiarHOCTMYHMX Ta JIiKyBaJbHUX
MpOLIEAyp; 3aTBEPIKEHO MOJOXEHHS IIPO eKcIepTa 3
pamialifHOro 3axucTy, W0 MOCUIIE TpodeciitHuit
KOHTpPOJIb y Wil cpepi; peryroBaHHS MOPSAKY OTPU-
MaHHS JIKepesl i0Hi3yrouoro BMIIPOMiHIOBAHHS SIK
ryMaHiTapHoOi Ta 0OJiarogifiHoOi JOIIOMOTM B YMOBax
BOEHHOIO CTaHy; 3aTBEPIKEHO Tabesli OCHAIIEHHS
TPYII pamialliifHOTO CIIOCTEPEKEHHS Ta JO3UMETPUY-
HOTO KOHTPOJIIO IJIS LIEHTPIiB KOHTPOJIIO Ta Ipodi-
JIAKTUKM XBOP0O. YxBayneHi 3aKOHU MOCHIIOIOTH 3a-
XMCT Bill iOHI3yI0UOTO BUITPOMiHIOBAaHHS, alanTylOTh
HalliOHAJIbHi caHiTapHi HOopMu A0 cTaHaapTiB €C,
PO3MEXOBYIOThH JepsKaBHE YIIPaBIiHHS y cpepi BUKO-
pUCTaHHS AepPHOI eHePrii Ta MOBOIKEHHS 3 padioak-
TUBHUMM BigXxOAaMU AJIs1 MiABUILEHHS e(eKTUBHOCTI
oe3neku. YopHOOMIbCHKUI MOCBi MOEAHYETHCS 3
HOBMMM TIPOTOKOJIAMM TOTOBHOCTI IO pearyBaHHS
aZariTOBaHUMU 10 YMOB BOEHHOI'O CTaHy Ta PU3MKIB
MOB’SI3aHUX 3 SIIEPHUMM 00’€KTaMu, 30Kpema 3 3a-
nopizbkoo AEC. OCHOBHiI 3MiHM B HOpPMaTHBHO-
MpaBOBMX aKTaxX 3 padialliiHOro 3aXMCTy IIiJl 4ac
BiliHM cripssIMOBaHi Ha 0e3MeKy HaceJIeHHS B YMOBax
MiIBUIIEHNX SIAEPHUX PU3MKIB, Ha aganTalilo 10
€BPOCTaHAAPTIB, Ha IIOCUJICHHS KOHTPOJIIO 3a i0Hi3y-
I0OYMM BUIIPOMiIHIOBAHHSIM Ta OHOBJIEHHSI POOOTU
BinmoBimanbHux opraHiB (Komicii 3 pagianiitHoro 3a-
XUCTY).

tem of three radiation situations: planned, emergency
and existing. On the eve of 2022, a legal basis was laid
for recognizing the competence of radiation protec-
tion experts who advise business entities, changes
were made to the radon strategy, a transition was
made from «control of only nuclear power plants» to
air safety control, that is, increased attention was paid
to protecting the population from natural sources of
radiation, in particular radon.In the context of
Russian aggression, the threat of nuclear and radio-
logical incidents (accidents) at nuclear power plants
has significantly increased. Legislative changes con-
cerned: updating the composition and regulations on
the National Commission for Radiation Protection of
the Population of Ukraine (NCRPU) to increase the
efficiency of decision-making; amendments to the
Laws «On the Use of Nuclear Energy and Radiation
Safety» and «On Human Protection from Exposure to
Ionizing Radiation». Human protection standards
have been implemented in accordance with European
Union (EU) law, radon concentration levels in indoor
air and in workplaces have been introduced; an effec-
tive dose limit for the population has been set at 1 mSv
per year from all permitted activities, new safety
measures have been defined during diagnostic and
treatment procedures; a regulation on a radiation
protection expert has been approved, which strength-
ens professional control in this area; regulation of the
procedure for obtaining sources of ionizing radiation
as humanitarian and charitable assistance in martial
law conditions; and equipment tables for radiation
monitoring and dosimetric control groups for disease
control and prevention centers have been approved.
The adopted Laws strengthen protection against ion-
izing radiation, adapt national sanitary standards to
EU standards, and delimit state administration in the
field of nuclear energy use and radioactive waste man-
agement to increase safety efficiency. The Chernobyl
experience is combined with new protocols of pre-
paredness to respond adapted to the conditions of
martial law and risks associated with nuclear facilities,
in particular with Zaporizhzhia NPP. The main
changes in the regulatory legal acts on radiation pro-
tection during wartime are aimed at the safety of the
population in conditions of increased nuclear risks, at
adaptation to European standards, at strengthening
control over ionizing radiation and updating the work
of responsible bodies (the Radiation Protection
Commission).
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HaujonanbHa akapemis MeguyHnx Hayk Ykpaihu 4 1Y «HauioHanbHuii HayKOBUIA LIEHTP pafiauiiHoi MeaULMHU, reMaToJIorii Ta OHKONOriT»

ITOPIBHAJIbHUI1 AHAJII3 3MIH TEOMETPII MIOKAPIA
Y BIFICbKOBOCJTY2KBOBIIIB CJI OBOPOHU YKPATHU,
YYACHUKIB JIKBIJALIIT HACJIAKIB ABAPII HA YAEC

I HEOIIPOMIHEHUX ITAIIIEHTIB

Hacrina O.M., Bimii /1.0.

Lepaucasna ycmanosa «HayionanvHuil Haykosuii uenmp paoiayitiHoi MeouyuHu, eemamonoeii ma
onkonoeii Hayionanvroi akademii meduunux nayk Ykpainu», m. Kuie, Yxkpaina

COMPARATIVE ANALYSIS OF CHANGES IN MYOCARDIAL
GEOMETRY IN MILITARY PERSONNEL OF THE DEFENSE
FORCES OF UKRAINE, CHERNOBYL ACCIDENT EMERGENCY
WORKERS, AND NON-IRRADIATED PATIENTS

Nastina O.M., Belyi D.A.

State Institution «National Research Center for Radiation Medicine, Hematology and Oncology of the
National Academy of Medical Sciences of Ukraine», Kyiv, Ukraine

AKTyasbHiCTB. [1IEMiyHa XBOopoOa ceplis 3aIMIIAEThCS
OCHOBHOIO MPUYMHOIO CMEPTIi cepell YdaCHUKIB JIiKBiga-
mii HachigkiB aBapii (YJIHA) na YopHOOUIBCHKIit
aromHit enexkrpoctanuii (YAEC). BiiicbkoBa ciyx0a
IiT Yac BTOPTHEHHS pocii 10 YKpaiHU B yMOBaX BUCO-
KOT'O PiBHSI CTPECy Ma€ IIeBHY CXOXICTh 3 poOOTaMU 110
JnikBigauii HacnigkiB YopHoOunbcebkoi aBapii. ITopis-
HSIHHSL CTaHy CEpLIeBO-CYIMHHOI CHCTEMM Ta aHaji3
KapaianbHoi natojorii B YJIHA na HAEC Ta BiiicbKo-
Bocayx00B1i (BC) Cun O6opoHu YKpaiHu Moxe JaTu
BiAIOBiIb HA MUTAHHS, SIKi LLJISIXM BTOPUHHOI Tpodi-
naktuku IXC B YJIHA, 1m0 po3po0astivcs BIIPOIOBXK
BCiX pOKIB ITicJI aBapii, MOXYTb 3acTocoByBatucst y BC.
Meta gochaigxeHHs. Ha ocHOBiI peTpoCneKTUBHOIO Ta
MMOTOYHOTO aHali3y CTPYKTYPpHO-(YHKIIIOHAILHOTO
CTaHy CeplLIeBO-CYIMHHOI CUCTEMU BU3HAYUTU OCOOIN-
BOCTi 3MiH MioKapjaa Ta IPOBECTU iX MOPiBHSJIbHUIA
aHaJli3 B yYyaCHMKIB JIiKBimallii HacliakiB aBapii Ha
YAEC, manienTiB, gKi He 3a3HaIN pamiallifHOTO BIUIM-
BY Ta BilicbKoBOCIy:k00BLiB Cun O6opoHU YKpaiHu 3
ilIeMiuHO0 XBOpOOOIO ceplis.

00’ekt pocmimkenns: 87 YIIHA na YAEC 1986—1987
pp., 56 naLieHTIiB, SKi He 3a3Ha/IM padialliiHOTO BIJIUBY
(koHnTposbHa rpyna — KI') ta 122 BC Cun Ob6opoHu
VYkpainu. Bci manieHTy 4osoBivoi ctati y Biwi Big 40 mo
60 pokiB 3 imemiuHow xBopo6oio cepus (IXC) i obere-
XeHi BpomoBxX ocTaHHiXx 10 pokiB (2014—2024 pp.).
Ipynu Oynu criBcTaBHI 3a BiKOM.

Metoau. Exo-ponruiepkapaiorpadiyHe AOCTiIXKEHHS
BUKOHYBaJIU 3a n1onoMoroi cuctemu Diagnostic Ultra-
sound System DS-N3 (Mindray), cratuctTnaHa o6pooKa

Background. Ischemic heart disease (IHD) remains
the leading cause of mortality among emergency
workers (EW) of the Chernobyl accident. Military
service during russia invasion in Ukraine under
conditions of high stress has certain similarities to
activities related to the participation in emergency
operations at the Chernobyl NPP (ChNPP).
Comparison of cardiovascular system status and
analysis of cardiac pathology in EW and military
personnel (MP) of the Defense Forces of Ukraine
may help determine which strategies of secondary
prevention of IHD which was developed for EW
during post-accidental period can be applied to MP.
Objectives. Based on retrospective and current
analysis of the structural and functional state of
cardiovascular system, to determine the character-
istics of myocardial changes and to conduct their
comparative analysis in EW, non-irradiated pa-
tients (NIP), and MP of the Defense Forces of Uk-
raine with IHD.

Study population. The study included 87 EW of the
ChNPP (1986—1987), 56 NIP (as control group —
CGQG), and 122 MP of the Defense Forces of Uk-
raine. All patients were male, aged 40—60 years,
diagnosed with ischemic heart disease (IHD), and
examined over the last 10 years (2014—2024). The
groups were comparable in age.

Methods. Doppler echocardiography was per-
formed using the Diagnostic Ultrasound System
DS-N3 (Mindray). Statistical analysis was carried
out using SPSS version 26.
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MpoBeJeHa 3a JOMOMOIOI KOMIT'IOTepHOI IporpaMu
SPSS 26.

Pesynsratn. ¥ BC cepen Bcix MOKa3HUKIB TUIbKU ce-
peIHE 3HAYEHHsI TOBIIMHU MiIXKIIUTYHOUKOBOI ITePETUH-
ku (TMUIIIT) mepeBulyBasio Mexi HOPMH, OJHAK MPU
LIbOMY iHJIEKC Macu MioKapja JiBoro uiyHouyka (iMM)
3aJiMlIaBcs B HOpMi. B Toit Xe 4yac cepeHi 3HaUYeHHS
MOKAa3HUKIiB CTPYKTYDP i (DyHKIIii1 MioKapaa JIiBOTO IILTYy-
Houka (JII) B YJIHA ta KI' Oyiu 3Ha4YHO OiIbIIUMM,
Hixk y BC. Cepen nopylilieHb CTPYKTYpU MioKap/a y BCix
00CTeXEHUX IIepeBaXkalu BUIIAAKA TIOTOBIICHHS
criHok JIII 6inpmie 10 mMM. IloToBIIEHHSI 3aIHBOI
ctinku (3C) JIL 6ymo Maitxke y koxHoro 2-ro BC, ox-
Hak B YJIHA ta KI' Takux Bunazakis 6yyo Ha 21,1 % Ta
21,7 % 6inbie (p < 0,01). neprpodiss MILIT BusHa-
yeHay 78,5 % BC, porte B YJIHA 1eit noka3HUK Iepe-
Baxas (p < 0,05). IToroBmenHs MILII Ginbiie 14 MM B
VJIHA Busnauena B 20,7 % Bunajixis, 1110 BABIYi repe-
Baxayo gaHi y BC ta 8 KI' (p < 0,05). BC nepeBaxHo
Maiu HopMmaJjibHy reomertpito JIII, 1o B 2,5 pa3u Oyjio
oinbire, Hix B YJIHA (p <0,001) i B 2,2 pa3u, Hixk B KI'
(p <0,01). B Toii xxe yac B KI" GibLIiCTh MalLiEHTIB Ma-
na konueHtpuyny [JILL i e 6y7o B 2 pa3u Ginblire, HixX
y BC (p < 0,05) a YIHA — excuentpuuny IJILI, 1o
TexX O0yJ10 B 2 pa3u 6inbiie, Hixk y BC (p < 0,01). Maitxke
KoxeH 2-it BC MaB 30inb1ieHHss MM > 224 r Ta KOxXeH
3-it — iMM JIL > 115 r/m%. OgHaK 10CTOBIPHO BUIIM-
MU, HiXX Y HUX, 1Ii Toka3zHuku oyau B YJIHA (p < 0,001)
ta KI' (p < 0,001). Po3mip niBoro nepeacepas (JIIT) me-
peBulIllyBaB MexXi HopMM Yy mauieHTiB KI' Ta pizHuLs 3
mannmu B YJIHA i BC 0yma nocroBipHa. B mopiBHSIHHI
3 manumMu y BC cepen YJIHA nepeBaxanu XBopi 3
KiHIIEBO MiaCTOJIYHUM pO3MipoM > 59 MM i KiHIIEBO
CUCTOJIYHUM po3MipoMm > 39,8 mMm (p < 0,001) Ta B KT’
BimmosigHo (p < 0,05).

BucnoBku. binbin Bupaxeni 3minu Miokapaa B YJIHA
Ha YAEC B niopiBHsiHHI 3 BC MOXyTh OyTH 00OYMOBJIEHI
TpuBadimuuM 1epedirom IXC. OtpumaHi pe3yabraTu
CBigyaTh MPO HECIPUSITIAUBUN Mepedir XBOpoOU y BCiX
00CTEeXEHUX TpymHax, BUCOKMI PHU3MK PO3BUTKY Ta
MpOrpecyBaHHs CEPIIEBOI HEAOCTATHOCTI Ta MOXYTb Oy-
TU BUKOPUCTAHI TSI ONTUMI3aLlii JIiKyBaHHS Ta Mpodi-
JIAKTHUKM.

Results. Among MP, only the mean interventricular
septal (IVS) thickness exceeded normal values; how-
ever, the left ventricular (LV) mass index (MI) re-
mained within the normal range. At the same time,
the mean parameters of LV myocardial structure and
function in EW and CG were significantly higher
than in MP. Among structural myocardial abnor-
malities in all examined patients, LV posterior wall
thickening greater than 10 mm predominated.
Thickening of the LV posterior wall was observed in
almost every second MP; however, such cases were
21.1% and 21.7% more frequent in EW and CG,
respectively (p < 0.01). IVS hypertrophy was de-
tected in 78.5% of MP, but this indicator was signif-
icantly higher in EW (p < 0.05). I'VS thickness great-
er than 14 mm was observed in 20.7% of EW, which
was twice as frequent as in MP and CG (p < 0.05).
MP predominantly had normal LV geometry, which
was 2.5 times more frequent than in EW (p < 0.001)
and 2.2 times more frequent than in CG (p < 0.01).
In contrast, most CG patients had concentric LV
hypertrophy, which was twice as frequent as in MP
(p <0.05), while EW predominantly had eccentric
LV hypertrophy, also twice as frequent as in MP
(p < 0.01). Almost every second MP had an LV
mass > 224 g, and every third MP had an LV mass
index > 115 g/m?. However, these indicators were
significantly higher in EW (p < 0.001) and CG
(p <0.001). Left atrial size exceeded normal limits in
CG patients, and the differences compared with EW
and MP were statistically significant. Compared
with MP, patients with an end-diastolic dimension >
59 mm and an end-systolic dimension > 39.8 mm
were more prevalent among EW (p < 0.001) and CG
(p <0.05), respectively.

Conclusions. More pronounced myocardial
changes in Chernobyl accident emergency workers
compared with military personnel may be associat-
ed with a longer duration of IHD. The obtained
results indicate an unfavorable course of the disease
in all examined groups, a high risk of development
and progression of heart failure, and may be used to
optimize treatment and prevention strategies.
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OIIHKA IHIUBIIYAJILHOI PAIIOYYTIUBOCTI JIIOAWHU 13
3ACTOCYBAHHAM HUTOITEHETUYHOI'O TA MOJIEKYJIAPHO-

IT'EHETUYHOI'O AHAJII3Y

Heymepxuupka JI. B., Kypinamii /1. A.

Iepaucasna ycmanosa «HayionanvHuil Haykosuil uenmp paoiauyiitHoi MeouyuHu, eemamonoeii ma
onkonoeii Hauionanvhoi akademii meouunux Hayk Yxpainu», Kuie, Ykpaina

ASSESSMENT OF INDIVIDUAL RADIOSENSITIVITY USING
CYTOGENETIC AND MOLECULAR GENETIC ANALYSIS

Neumerzhitska L. V., Kurinnyi D. A.

State institution «National Scientific Center for Radiation Medicine, Hematology and Oncology of the
National Academy of Medical Sciences of Ukraine» Kiyv, Ukraine

AKTyanbHiCTh. [OHI3yI0Ue BUTTPOMIHIOBAaHHS € OHUM i3
HAMWIOTYXKHIIIMX MyTareHHMX (hbakKToOpiB, 11O BIUIMBAE
Ha reHOM JIIoAMHU. BUBYeHHs iHAMBiAyaJabHOI pagio-
YYTJIMBOCTI Ma€ KJIIOYOBE 3HAUEHHSI JJIsI IIPOTHO3YBaH-
HSI PU3UKY PO3BUTKY OHKOITATOJOTii Ta (popMyBaHHS
MEePCOHAai30BaHUX CTPATETiil pagio3axucTy.

Meta nociaimxeHHs. KoMIuiekCHa OLliHKa T€HOMHOI1
HecTabiIbHOCTI Ta iHAWBIAYaJIbHOI YYTJIMBOCTI IO OII-
POMiHEHHSI Ha OCHOBi LIUTOT€HETUYHMX i MOJEKYJISIp-
HO-TeHETUYHUX MOKA3HUKIB.

Metoau. ExcriepuMeHTaIbHI AOC/IIKEHHS MpOBEAe-
HO in Vvitro Ha KyJbTypi JiM(MOLUTIB nepudepudHoi
KpOBi YMOBHO 3IOpPOBUX BOJOHTEPiB MiCJsI OMNpO-
MiHeHHs1 raMMa-BurpoMiHioBaHHsIM (1,0 Ip). Buko-
pUCTaHO iHTEerpOBaHUI MiAXil, 11O MOEJHYE LIUTOIE-
HEeTUYHUI aHali3 XpOMOCOMHUX abepalliii, MOJIEKY-
JIIPHO-TEHEeTUYHi TeCTU JJIsI OUiHKU TOIUKOIXEHb
JHK Ta enmireHeTU4YHi METOAM Jis1 BUBYEHHS 3MiH Y
METUIIOBAHHI.

Pesynabratn. ocmimkeHHsS ToKa3ano, IIO iOHi3yrode
BUIIPOMiHIOBAaHHSI BUKJIMKAE KOMIUIEKCHI 3MiHM Ha
pi3HUX PiBHSX OpraHizalii TeHOMY: Bill XpOMOCOMHUX
nepedynoB 40 MOJIEKYJISIPHUX Ta elireHeTUYHUX T10pYy-
meHb. LluToreHeTMYHMI aHami3 BUSIBUB JOCTOBipHE
MiABUIIEHHSI 4acTOTU abepaHTHUX MeTada3 Ta cIie-
HM(piYHUX MapKepiB paaialiiiHOro BIUIMBY (IMLIEHT-
PUYHUX XPOMOCOM). MOJIEKyISIpHO-TeHeTUYHI JOCTi-
JKEHHSI i3 3aCTOCYBaHHSIM KOMETHOTO TECTYy — TeJib
eJleKTpodope3y 3acBiIUMIN 3POCTAHHS PiBHS OJHO- Ta
nBosaHuorosux po3pusiB JIHK, 1110 cynpoBoakyBaio-
cs1 MIXIHAMBiAyaJbHUMM BiAMIHHOCTSIMU Yy CTYNEHi
MOIIKOIKeHb. EnireHeTMUHMIA aHaIi3 MOKa3aB 3MiHU Y
metumoBaHHi JIHK, a ouliHka amonTo3y miaTBepausia
aKTHUBAlLlil0 IIPOrpaMoOBaHOI KJiTUHHOI CMepTi Yy
BiAIOBiIb HA OMPOMiHEHHSI.

Background. Ionizing radiation remains one of the
most powerful mutagenic factors affecting the
human genome. Understanding individual radio-
sensitivity is crucial for predicting cancer risk and
for developing strategies in personalized medicine
and radiation protection.

Aim. To evaluate genome instability and individual
sensitivity to irradiation by integrating cytogenetic
and molecular genetic approaches.

Methods. Experimental studies were conducted in
vitro on human peripheral blood lymphocyte cul-
tures exposed to gamma irradiation (1.0 Gy). A
comprehensive approach was applied, combining
cytogenetic analysis of chromosomal aberrations
with molecular and epigenetic assays to assess
DNA damage and repair capacity.

Results. The study demonstrated that ionizing
radiation induces complex changes at multiple
levels of genome organization. Cytogenetic analy-
sis revealed a significant increase in aberrant
metaphases and chromosomal abnormalities,
including dicentric chromosomes as specific
markers of radiation exposure. Molecular assays
(comet test) showed elevated levels of single- and
double-strand DNA breaks, with pronounced
interindividual variability, indicating differences
in radiosensitivity among subjects. Epigenetic
evaluation revealed alterations in DNA methyla-
tion patterns, while apoptosis assays confirmed
activation of programmed cell death in response
to irradiation. Importantly, the variability in DNA
damage and epigenetic changes highlights the rel-
evance of assessing individual radiosensitivity
rather than relying solely on population-based
averages.
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BucnoBku. OTpuMaHi pe3yabTaTd MiATBEPIXYIOTh, 110
iHAMBiAyaabHA PagiOYyTAUBICTb € KPUTUUYHUM YUHHU-
KoM y dopmyBaHHI TmicaspamiallifHUX TIaTOJOTI.
KowmrinekcHuii in vitro minxin, sKuii IO€IHY€E LIUTOTEHE -
TUYHUI Ta MOJIEKYJISIPHO-TEHETUYHUIA aHaji3, Mae
NpakTUYHE 3HAYEHHS IJIs OiOMEeIWYHOI JiarHOCTUKM,
OLIIHKM PU3HMKY Ta PO3POOKU MEepCOHANTI30BaHUX CTpa-
Terii pamiozaxucty. Lle BimkpuBae HOBi TepCNEeKTUBU
JUISI MEIUIIMHA MalilOyTHBOTO, 1€ BpaxyBaHHS iHAUBIIY-
aJIbHOI TeHETUYHOI CXWJIBHOCTI CTaHE OCHOBOIO Mpodi-
JIAKTUKM Ta JIIKyBaHHSI.

Conclusions. Ionizing radiation triggers genome
destabilization manifested at chromosomal, mole-
cular, and epigenetic levels. The integrated in vitro
approach combining cytogenetic and molecular
genetic methods provides valuable diagnostic tools
for confirming radiation-induced mutagenesis and
for identifying individuals at higher risk. These
findings have practical implications for biomedical
diagnostics, improvement of genome stability
assessment, and the development of personalized
strategies in radiation protection and oncology.
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MO0 MOXK/INBOI'O BIINIUBY JIICOBUX ITOXKEXK
HA PAIIIOAKTUBHE 3ABPYITHEHHS IPYHTOBUX BO/I
Y YOPHOBMJIbCHKIN 30HI BITYYKEHHA

ITanaciwok M.!, By3unnuii M.2, Kipees C.3, Coconna H.!, KoBanenko 1.!, Muxaiinoa JI.?

"Tncmumym npooaem b6e3nexu AEC, Hauionanvnoi akademii nayk Ykpainu, Yoprnobuns, Ykpaina
2Jlepacasna ycmanosa «Incmumym epomadcvkozo 300poé’s im. O.M.Map3zeecea Hayionanvrnoi akademii

Meduunux Hayk Ykpainur», Kuie, Yxpaina

I llepucasne cneuianizoeane nionpuemcmao «Exouenmp», Yopnobuns, Yipaina

REGARDING THE POSSIBLE IMPACT OF FOREST FIRES ON THE
RADIOACTIVE POLLUTION OF GROUNDWATER IN THE

CHORNOBYL EXCLUSION ZONE

Panasiuk M.', Buzynnyi M.2, Kirieiev S.3, Sosonna N.!, Kovalenko 1.', Mykhailova L.’

!Institute for Safety Problems of Nuclear Power Plants, National Academy of Sciences of Ukraine,

Chornobyl, Ukraine

’State Institution O.M. Marzieiev Institute of Public Health of the National Academy of Medical Sciences

of Ukraine, Kyiv, Ukraine

IState Specialized Enterprise «Ecocentre», Chornobyl, Ukraine

336py,[[HeHHH nepeBuHU B HOpHOOMIBCHKIilA 30Hi Bijl-
gyxeHHs1 (U3B) ''Cs ta *Sr csrae gecsatkiB KBK/KT.
IToxexi — 1e cTuxiiiHi auxa, siKi JOKOPiHHO 3MiHIOKOTh
JicoBy ekocucteMy. Haiibinbii moxkeski B Y3B cranuca y
2020 poui B TMMYacOBOMY CXOBMILI paaioaKTUBHUX
Bimxonis (TCPB), BimoMomy sIK «Pymuii jtic», ae Oyiro 3a-
(dikcoBaHo TmiK akTUBHOCTI *’Sr y JepeBuHi. 3roaom
piBeHb ’Sr y 3paskax I'PYHTOBHMX BOJ i3 CIIOCTEPEKHUX
cBepUTOBUH Ha 1ii niastHui Y3B 36iabimBces y 2—60 pa-
3iB, MiAHSIBIINACH MpHOIN3HO 3 2 10 O0im3bko 180 bx/m,
Ha KiHenb 2022 poky. Y nmabopaTropHOMY eKCIIepUMEHTI
BUKOPHUCTOBYBAJIMCSI TUITOBI 3pa3Ky COCHOBOI JIEPEBUHU
Ta JlicoBoi miacTuiku. JIabopaTopHi JoCiaKeHHsT MoKa-
3y10Th, 1110 CITAJIIOBAaHHS | KI' CyX0i COCHOBOI J€pEeBUHU
YTBOPIOE MPUOIN3HO 2,8 T 30,11, i3 KOHIIEHTpalieo *Sr
y 1iii 3011, 110 Tprubau3Ho B 360 pasiB Buma. [Turoma
aKTUBHICTb 'St y 3paskax IepeBUMHMU KoJauBajacs Bif
160 Bx/xr no 3 400 kBk/KT. 3a yMOB €KCIIEPUMEHTY ITH-
TOMa aKTHBHICTEL St y 3paskax (iIbTpaTy KoJuBaIacs
Bin 0,5 Bk/1 1o 0,72 kbk /1. YacTka *Sr, 1110 BUIyroByBa-
Jlacs Mig 4ac eKCIiepuMeHTY, KoauBaiacs Big 12 % no
33 % s nepesHoi 307u 1a Bix 10,8 % mo 13,2 % misa 30-
JIM JTiCOBOI MiACTWIKK. 3a OL[iHKaMU, TIpU TIOBHOMY 3T0-
psanHi 10% nepeBunu Ha Teputopii ropiHHg TCPB «Py-
I JTic» i3 moresy Mil BIUIMBOM JBOPIYHOI KiJIbKOCTI
OIlaJIiB BUBLIbHSIETHCS BTOPUHHE IKepesio *’St, IOCTYITHE
JJISE Mirpalii 3 IpyHTOBUMM BOJAMM, 3 iHTEHCUBHICTIO
moHaiimMeniie 0,69 I'bk/ra abo nonan 17 I'bk/ra B 30Hi
TpaHIIEHOTO TTOXOBaHHS «Pymuii jric». 3a X YMOB 11e

0od in the Chornobyl Exclusion Zone (CEZ)

with "’Cs and *Sr exceeds 10 kBq/kg. Fires
are natural disasters that fundamentally alter forest
ecosystems. The biggest fires in the CEZ happened
in 2020 at the temporary radioactive waste storage
facility (PTLRW) known as «Red Forest,» where
the highest *°Sr activity in wood was recorded.
Afterward, the level of *°Sr in groundwater samples
from observation wells in this part of the CEZ
increased by 2 to 60 times, rising from about 2 to
roughly 180 Bq/1 beginning in late 2022. The lab-
oratory experiment used typical pinewood and for-
est litter samples. Laboratory studies show that
burning 1 kg of dry pinewood produces about 2.8 g
of ash, with a **Sr concentration in the ash rough-
ly 360 times higher. The specific activity of **Sr in
the ash from six wood samples ranged from 160 to
3400 kBq/kg. Under suitable experimental condi-
tions, the specific activity of *Sr in the leachate
samples ranged from 0.5 to 0.72 kBq/L. The pro-
portion of *Sr leached during the experiment var-
ied from 12% to 33% for wood ash and 10.8% to
13.2% for forest litter ash. The complete combus-
tion of 10% of the wood in the burn site area of the
PTLRW «Red Forest» CEZ, influenced by a two-
year rainfall volume, releases a secondary source of
“Sr that can migrate with groundwater, with an
intensity of at least 0.69 GBq/ha or more than
17 GBg/ha in the trench burial area of «<Red Forest».

National Academy of Medical Sciences of Ukraine 4 Sl «National Research Center fof Radiation Medicine, Hematology and Oncology»

Jkepeno moxke nocgaratu 3,1 Tbk Ha o 4500 ra, 1o
Binnosigae ITTJIPB. MiHepanu, 110 MiCTSATbCS B JAe-
PEBHil 30711, JIErKO BUMHUBAIOTHCSI BOJOIO, 110 IPU3BO-
JUTHh 10 30iJblIeHHSI MiHepai3allil 'pyHTOBUX BOI Ta
ninBuileHHs1 ioHHoi cwin. Lle, y cBoro 4epry, 3HUXYE
COpOLIHY 30aTHICTb I'PYHTY Ta MiABUILYE MirpawliiiHy
30aTHICTH St Y BOZOHOCHOMY TOPM30HTI. 3ropaHHsI Jie-
PeBUHU Ta JIiCOBOI MiICTWJIKM BHACITIIOK JIiICOBOT MOXEXi
KOHIIEHTPY€E padioaKTUBHICTb Y TTOIIEN, SIKWi1 JIEXKUTh Ha
MOBEPXHi IPYHTY, POOJISTUN OT0 BPa3IUBUM IO IIIBUIKO-
ro BUMMBaAHHS aTMocepHUMU omnaaaMu. B pesynbraTi
LISl PaliOaKTUBHICTh MOXKE CTaTU 3HAYHMM JIOKAJIbHUM
BTOPUHHMM JUDKEPEJIOM PpagioaKTUBHOIO 3a0pyIHEHHS
MOBEPXHEBHUX 1 IMA3EMHUX BOII, 10 BUMAara€ OHOBJICHHS
perjiamMeHTiB MOHITOPUHTY pagiOaKTMBHOCTI, 30KpeMa y
BiIMOBIZHMX CITOCTepeKHUX cBepaioBruHax Y3B.

Under these conditions, this source could reach 3.1
TBq in the 4,500-hectare burn site area of the
PTLRW «Red Forest». The minerals in wood ash
are easily leached by water, which increases
groundwater mineralization and ionic strength.
This, in turn, decreases the soil’s sorption capacity
and promotes the migration of *Sr in the aquifer.
The transformation of wood and forest litter into
ash during a forest fire concentrates radioactivity
on the soil surface, making it susceptible to rapid
leaching by atmospheric precipitation. Conse-
quently, this radioactivity can become a significant
local source of radioactive contamination in sur-
face and groundwater, necessitating updates to the
radioactivity monitoring regulations for the CEZ’s
relevant observation wells.
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MEJIUKO-IICUXOJOITYHI HACJIIIKHA YOPHOBWJILCHKOI
KATACTPO®U: CYB’EKTUBHE MUCJIIEHHA TA OB’€KTUBHA

PEAJIBHICTD

ITanyenko O.A.

HHII « Haykoeo-npakmuunuit meduuruii peabinrimauyiiino-o0iaenocmuunuil uenmp Minicmepcmea

0X0poHU 300p08’a Ykpainu», m. Kuie, Ykpaina

MEDICAL-PSYCHOLOGICAL CONSEQUENCES OF THE
CHORNOBYL DISASTER: SUBJECTIVE THINKING AND

OBJECTIVE REALITY
Panchenko O.

State Non- Profit Enterprise «Scientific and Practical Medical Rehabilitation and Diagnostic Centre of

the Ministry of Health of Ukraine», Kyiv, Ukraine

AKTyansHicTh. BuOyx Ha YopHOOUIBCHKIN CTaHIIil BU3-
HaHO TJIOOAJIbHUM KaTakJi3MOM, 10 3a MacluTadbaMu
pagialiiHOTO BIJIMBY HE Ma€ aHAaJIOTiB Yy CBITOBIii
ictopii. Ha cboromHi OOCHIIXXEHHS IICUXOJOTiYHOIO
CTaHy MOCTpaXKJaquX YYaCHUKIB JiKBimauii HacJiaKiB,
He BTpaya€ cBO€l npioputeTHOCTI. Lle nukTye motpedy B
po3pob1i Ta iHTerpauii B MEAMYHY IPAaKTUKY iHHO-
BalliMHMX METOMAIB KJIiHiYHOI peabimiTaiii, cripsiMoBa-
HUX Ha BiTHOBJICHHS JIIOJCHKOTO KarliTay.

Meta JOCITIIKEHHSI — TOCIIIUTHA PO3PUB MiX peabHU -
MU MEIUYHUMM Haciaigkamu YopHoOWIsg Ta IXHIM
Cy0’EKTUBHUM CIIPUITHSITTSIM.

Metoau. KIliHiKO-TICUXOMATOMOTIYHUIA METOA — IJIst
BUBUYEHHSI CTPYKTYPU «IOPHOOMIIBCHKOTO CUHIPOMY>.
Pesynsratu. [lonii na YAEC posrisinaiotbes SIK Kiia-
CUYHUI MPUKIAL TPUBAJIOTO €KCTPEMAaJIbHOIO BILIVBY,
1110 TO3BOJISIE JOCTIIKYBAaTU AUHAMIKY MCUXIYHUX PO3-
J1afiB y yaci. SKio B moyaTKoBU Mepiof Micisl KaTacT-
podn daxiBui ¢ikcyBamm TepeBaXkHO TOCTPY TPHU-
BOXHICTb Ta HEBPOTHUYHI MPOSIBU, TO 3a JAECATUIITTSI
CMOCTEPEXEeHb KapTMHA 3MiHWJIAcs Ha KOPUCTD Aerpe-
CUMBHUX CTaHiB Ta anatii. Taki TpaHcdopmallii BKa3yioTh
Ha IiepexiJi CTpecy B XpOHiuHY a3y, Ae JOMiHYIOTh Me-
XaHI3MM TICUXOJIOTIYHOTO 3aXMCTY, 3aCHOBaHi Ha ¢a-
TaJiICTUYHOMY CIPUMHATTI BlacHOi moJii. JuHaMiuHe
CIIOCTEPEXEHHST BIIPOIOBX YOTUPHOX NECATWIITh ITilI-
TBEPIKYE, 10 Maiike Y BChOTO KOHTUHIECHTY OCi0, 3a-
JnydeHux no JikBigawii aBapii Ha YAEC, BigOynucsa
CTiliKi TpaHchopmallii 0COOUCTICHOrO Mpodito Ta Ie-
3ajanTauiss y couiymi. KiioyoBy pojib y reHesi LMX
CTaHIB BilirpalOTh HE CTiLJIbKM OpPraHiuHi ypaKeHHS
LIHC, ckinbKku miacBigoMi 3aX1UCHi CTPYKTYPH MCUXIKH.
CaMe BOHM CTalOTh IEPENOHOI0 IS IMOBHOILIIHHOI pe-
ajtizaiii ocobucrocti y npodeciiiHiii Ta Mixocobuc-

Relevance. The Chernobyl Nuclear Power Plant
disaster is considered one of the most significant
technogenic catastrophes, with no direct analogues
in terms of the scale of radiological exposure. The
long-term psychological condition of individuals
involved in the liquidation of its consequences
remains an important area of research. This deter-
mines the need for the development and imple-
mentation of effective clinical rehabilitation ap-
proaches aimed at restoring functional capacity
and quality of life.

The aim of the study is to examine the discrepancy
between the objective medical consequences of the
Chernobyl disaster and their subjective perception
among affected individuals.

Methods. A clinical-psychopathological method
was applied to analyze the structure and manifesta-
tions of the so-called «Chernobyl syndrome».
Results. The Chernobyl disaster can be regarded as
a model of prolonged exposure to extreme stress,
allowing for the assessment of long-term dynamics
of mental disorders. In the early postdisaster peri-
od, anxiety and neurotic symptoms were predomi-
nant. Over time, a shift toward depressive states,
apathy, and reduced emotional responsiveness has
been observed. These changes reflect the transition
of stress reactions into a chronic phase. This phase
is characterized by the formation of stable mal-
adaptive psychological patterns, including fatalistic
attitudes and reduced coping capacity. Long-term
observations indicate that a significant proportion
of individuals involved in the liquidation process
developed persistent personality changes and expe-
rienced difficulties in social adaptation. The find-

TicHilt cdepax. TakMM YWHOM, BUBYEHHS XPOHIYHMX
OCOOHMCTICHUX 3MiH MTOTPEOY€E KOMITJIEKCHOTO 0iONCUX0-
COLIiaJILHOTO TiAX01Y A0 PO3yMiHHS IXHbOT'O ITaTOI€HE3Y.
CyyacHU# CTaH AOCHIIXKeHb J03BOJISIE KOHCTaTyBaTH,
1110 MEHTaJIbHI HACJIiIKX aBapii 3a CBOIMU MacIlTabaMu
BUSIBUJIMCSl 3HAUHILIMMM 32 OPSIMUAKN paniodiosoriyHui
BILUIMB. YMCIEHHI JaHi BKa3ylOTh HAa HETaTUBHY TEH-
JEHIII0 Y CTaHi MCUXiYHOTO 3A0POB’Sl MOCTpaKAaIuX.
Lleit mpouec xapaKTepu3yeThCS CTAOLTbHUM ITOCHUJICH-
HSIM CUMIITOMATHUKU, SIK€ 3 YaCOM JIOCSTa€ CTafdil meBHOL
crabiizallii, 800 TaK 3BAHOIO «ILJIATO HACUYEHOCTi». 3 Or-
JIsSIy Ha 3a3HaYeHe, IMPiOpUTETHUM 3aBIaHHSIM MEeIUIIN-
HU € po3pobOKa Ta peaizallis e(peKTUBHUX CTpaTeriit Bid-
HOBJIEHHSI [J1s1 0Ci0, 1110 3a3Ha/Iu BIJIUBY YOpHOOUIBCH-
Koi KatacTpou abo TOmIOHMX TEXHOTEHHUX aBapiid.
Oco0bnuBuit aklieHT Ma€e OyTH 3po0JIeHNI Ha MOETHAHHI
KJIiHIYHOI JiarHOCTUKU, TMICUXOTeParieBTUYHUX METOAUK
Ta LJIECIIPSIMOBAHOI IICUXOKOPEKUiHOI poOOTH IS
cTadiizallii MeHTaJbHOIO CTaHy nocTpaxnaiux. Ha 6asi
OHIT «HITM PILI MO3 Ykpainu» BIIpOBaIKeHO CHC-
TEMY LTICHOI MEIUKO-TICUXOJIOTiYHOI peadimiTalii 1Ist
0ci0, sIKi mocTpaxkaaar BHacaigoK YopHOOUIbCHKOI Ka-
tacTpodu. JlaHa Moaens 6a3yeThcsT HA CMHEPTii 00’ €K-
THUBi3allil cCTaHy, IICUXOJIOTIYHUX pecypciB, (papMakoTe-
parii, ¢i3nyHii Ta MeIUYHIA peabinmiTaliii, IcUXoTepa-
MEeBTUYHOMY BIUIMBI, SIKUi1 0a3ye€ThCsI HA HOCSITHEHHSIX
KJIiHIYHOI Ticuxoorii. IIpouec KJIiHiYHOTO BiZHOBIEHHSI
OXOIUTIOE IIUPOKUIA CIIEKTP JIiKyBaJbHO-TIPOdiIaKTUU-
HHUX 3aX0[IiB, 1110 MOEAHYIOTh MOTEHLial MIPUPOIHUX Pe-
CYpPCIB i3 KIIaCUYHUMH Ta aJIBTCPHATUBHUMU TTiIXOJaMM
aHTUKPU30BOI Tepallii IiJg CynpoBOJOM MYJIbTUIMUC-
LUTUTiHApHOI KOMaHaU (aXiBIliB.

BucnoBku. BceGiuHa cTpaTeris KOpeKlilii MeHTaIbHOTO
cTaHy JikBimaTopiB HacainkiB aBapii Ha HAEC oxoruioe
LLMPOKUI CHEKTp peadiliTalliiHUX HAMPSIMiB: Bif MCU-
XOJIOTIYHOTO Ta MCcuX0(i3ioJOriYyHOro BiIHOBIEHHS 10
peiHTerpailii ocodbucTocTi y mpodeciiiHe, ciMeiiHe Ta
cycnijibHe cepeaoBulle. Takuil migxig 103BOJISIE HiBe-
JIIOBaTH JIECTPYKTUBHI HACiAKM KaTtacTpodu Ha BCiX
PiBHSIX XXUTTEMISJILHOCTI MaIli€EHTA.

ings suggest that these conditions are associated not
only with possible organic effects on the central
nervous system but also, to a considerable extent,
with psychological mechanisms, including uncon-
scious defense processes. These mechanisms may
limit individual functioning in professional and
interpersonal domains. Therefore, the study of
such conditions requires a comprehensive biopsy-
chosocial approach. Available data indicate that the
mental health consequences of the disaster may be
comparable to or exceed its direct radiobiological
effects in terms of their overall impact. A gradual
increase in symptom severity over time has been
observed, followed by stabilization at a certain
level, described as a «saturation plateau».In this
context, the development of effective rehabilitation
strategies for individuals affected by the Chernobyl
disaster and similar events is a priority. Such strate-
gies should include a combination of clinical
assessment, psychotherapeutic interventions, and
targeted psychological correction. At the State
Educational Institution «NPM RDC of the Mi-
nistry of Health of Ukraine», a comprehensive sys-
tem of medical and psychological rehabilitation has
been implemented. This system is based on an inte-
grated approach combining clinical evaluation,
pharmacotherapy, physical rehabilitation, and psy-
chotherapeutic support. The rehabilitation process
includes a range of therapeutic and preventive
measures, integrating conventional medical appro-
aches with supportive interventions, and is carried
out by a multidisciplinary team.

Conclusions. A comprehensive approach to the
rehabilitation of individuals involved in the liquida-
tion of the Chernobyl accident should address psy-
chological, psychophysiological, and social aspects
of recovery. Such an approach facilitates improved
adaptation and supports reintegration into profes-
sional, family, and social environments, thereby
reducing the long-term impact of the disaster.
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National Academy of Medical Sciences of Ukraine 4 Sl «National Research Center fof Radiation Medicine, Hematology and Oncology»

TUPEOITHA 3AXBOPIOBAHICTbD Y BIJIZIAJIEHI CTPOKMU ITICJIA
ABAPII HA YOPHOBWJIBbCHKIN AEC: PE3YJIBTATH YKPATHCHKO-
AMEPUKAHCBKOI'O KOI'OPTHOTI'O JOCIIA2KEHHA

ITacrep LI.I1., 3amoraesa I'.A., Jlanikypa O.B., Tpousko M./I.

Lepaucasna ycmarnosa «Incmumym eH0oKpunonoeii ma oominy pevosut im. B.I1. Komicapenka
Hauionanvuoi akademii meouunux nayx Yxpainu», Kuie, Yxpaina

THYROID MORBIDITY IN THE LONG-TERM PERIOD AFTER
THE CHORNOBYL ACCIDENT: RESULTS OF THE UKRAINIAN-

AMERICAN COHORT STUDY

Pasteur I.P., Zamotayeva H.A., Lapikura O.V., Tronko M.D.

State Institution «V.P. Komisarenko Institute of Endocrinology and Metabolism of the National Academy

of Medical Sciences of Ukraine», Kyiv, Ukraine

AkTyanbHicTh. ABapisi Ha YopHOOMJIBCHKilA aTOMHIM
enexkrpoctaHuii (YAEC) mnpusBena go MaciuTabOHOTo
pamioaKTUBHOTO 3a0pyIHEHHSI, IIPA LIbOMY OCHOBHHUM
JI030yTBOPIOBAJIbHUM UYMHHUKOM [JIsI HacCeJeHHS,
0COOJIMBO JiTelt i mimIiTKiB, OyJIM paJioaKTUBHI i30TOIKU
ony (mepeBaxxHo I-131), MilleHHIO SKUX € IIUTO-
momioHa 3ano3a (113). OmiHka BimmajaeHMX HACTiIKiB
TaKOro OMNPOMIHEHHS 3aJUIIAETHCS aKTyaJbHOIO Hay-
KOBOIO TTp00JIEMOIO.

Meta nocaimkeHHs. OLiHUTHA MOKAa3HUKM THUPEOITHOI
3aXBOPIOBAHOCTI cepell YYaCHUKIB YKpaiHChbKO-AMepu-
KaHCbhKOI mporpaMu «HaykoBuii IpOEKT BUBUEHHSI paKky
Ta iHIIMX 3aXBOPIOBAHb IIIMTOIOAIOHO1 3371031 B YKpaiHi
B pe3yabrari aBapii Ha YopHoouibebkiit AEC» (YAIT) y
BifjiajieHi CTpOKM ITicjisl aBapil Ta IPOBECTU iX IOpPiB-
HSUIBHUI aHaJli3 3 oiliifHUMM emigeMioOTiYHUMU J1a-
HUMU JJ151 BiIMOBiAHMX PeTiOHiB i YKpaiHu 3arajiom.
Marepian i metogu. ¥ 1998—2000 pokax y Mexax Kja-
CHYHOIO IIPOCIIEKTMBHOIO KOTOPTHOIO IOCIIiIKEHHSI,
1o peajidyetbes y crniBnpaui 1Y «[HCTUTYT eHgoKpu-
Hosiorii Ta oOMiHy peuoBuH iM. B.II. KowmicapeHka
HAMH Vkpainu» ta HauioHaabHOro iHCTUTYTY paKy
CHIA (National Cancer Institute, USA), 6yno cchopmo-
BaHO KOTOPTY 0ci0, SIKi: a) Ha MOMEHT aBapii IOCTIiiHO
MpOoXHBaad ad0 TMMYAcOBO TepeOyBaiu B HaNMOiNbII
paniauiiHo 3abpyaHeHuX paiioHax ZKMTOMMPCBHKOI,
KwuiBcbkoi Ta YepHiriBcbKoi obiacreit; 0) Oyim BiKoMm
nmo 18 pokiB Ha yac aBapii; B) IpOMIIJIN pagiOMETpil0
I3 y mepuui TUXKHI micist aBapii; r) Oyau BigiOpaHi 3a
METONOM BUMNaAKoBoi BUOipku. [Tporpama odcTexxeHHs
BKJIIOYAJIa PEECTPAllilo, YIBTPAa3BYKOBE MOCIiIKCHHS
I3, naGopatopHi aHami3um (TUPEOTPONHUI TOPMOH,
BiILHUI TUPOKCUH, TUPEOIJIOOYIIiH, iOHI30BaHUI KaJlb-
Liii, aHTUTIJIa 1O TUPEOIIEPOKCUIA3U Ta TUPEOTJIO0YTi-

Background. The accident at the Chornobyl Nuc-
lear Power Plant (CNPP) resulted in extensive
radioactive contamination, with radioactive iodine
isotopes - primarily iodine-131 (I-131) -constitut-
ing the principal source of radiation exposure for
the population, particularly among children and
adolescents, due to their selective uptake by the
thyroid gland.

Objective. To assess the incidence of thyroid dis-
eases among participants of the Ukrainian-Ame-
rican Project «Study of Thyroid Cancer and Other
Thyroid Diseases in Ukraine Following the
Chornobyl Accident» (UAP) in the long-term
post-accident period and to conduct a comparative
analysis with official epidemiological data at both
regional and national levels.

Methods. In 1998—2000, within a classical
prospective cohort design implemented through
collaboration between State Institution «V.P. Ko-
misarenko Institute of Endocrinology and Metabo-
lism of the National Academy of Medical Sciences
of Ukraine» and the U.S. National Cancer Insti-
tute, a cohort was established comprising individu-
als who: (a) resided or stayed in the most contami-
nated districts of Zhytomyr, Kyiv, and Chernihiv
regions; (b) were under 18 years of age at the time
of the accident; (c) underwent thyroid radioactivi-
ty measurements in the first weeks after exposure;
(d) were selected by random sampling. The screen-
ing protocol included participant registration, thy-
roid ultrasound, laboratory testing (thyroid-stimu-
lating hormone, free thyroxine, thyroglobulin, ion-
ized calcium, antibodies to thyroid peroxidase and
thyroglobulin), urinary iodine assessment, endo-

HY), BU3HAUYE€HHS MOy B CeUi, KOHCYJIBTALIil0 EHITOKPU-
HOJIOTA Ta AHKETYBaHHS IS PEKOHCTPYKIIl 103 OIl-
pominenHs 1113, 3a mokazaHHSIMM TTPOBOIWIN MTOTJINO-
JIeHi 00CTeKeHHS, 30KpeMa TOHKOTOJIKOBY acHipalliiiHy
nyHKUiHy Oiomcito I3, i mpu3Havyayu BiAMOBiTHE
JikyBaHHd. s aHanizy BUKOPHUCTOBYBAIM KJIiHiYHi
JliarHO3U1, BCTAHOBJIEHI 3a IiJICYMKOBUMU €HIOKPUHO-
JIOTIYHUMU BHUCHOBKaMH. I[IpoBegeHO 5 aKTUBHUX
LUKIIiB CKpUHiHTY: 1-i (1998—2000 pokmn), 2-ii (2001—
2003 poxwm), 3-i1 (2003—2005 poku), 4-1 (2005—2008
poxm) i 5-i1 (2012—2015 poxm). ITokazHMKM 3aXBOPIO-
BaHOCTI PO3PaxOBYBa/IM 3 ypaxyBaHHSIM CepeIHbOI TPU-
BaJIOCTI MiXX OOCTEXEHHSIMU Ta BUpaXald y BUTJSII
KinbkocTi BumnankiB Ha 1000 moguHo-pokiB. CraTuc-
TUYHUI aHaJli3 BUKOHYBAJIM 3 BUKOPUCTAHHSIM BiJIO-
BiTHMX TIpOorpaMHMX TaKeTiB. Yci yuacHUKM (200 0aTh-
KM HEMNOBHOJITHiIX) HaJajJu MUCHbMOBY iH(POpPMOBaHY
3TOY.

Pesynbratu. 3a naHumu 5 HUKJIiB 00CTEKEHHS BCTAHOB-
JIEHO CYTTEBO BUILi MOKA3HUMKM 3aXBOPIOBAHOCTI cepes
yuyacHuKiB YAIl Ha 3mo0sikicHi HoBoyTBOpeHHs1 1113,
GoJIiKyYISIpHY afeHOMY, TU(PY3HUI HETOKCUYHUN 1 TOK-
CUYHUI 300, BY3J10BUIM HETOKCUYHUI 300, aBTOIMYH-
HUI TUPEOIINT, TIicasionepaliifH1i Ta HAOYTUH TiMOTH-
peo3 MopiBHAHO 3 odiuitHUMMKM TaHMMU MiHicTepcTBa
OXOPOHU 3J0POB’sl YKpaiHU 1JIs1 BiAIIOBiTHUX PErioHiB i
KpaiHu 3arajgom. IligBuileHi MOKa3HUKU 3HAYHOIO
MipoI0 3yMOBJIeHi ocoOmuBocTaAMU peadnizanii YAII,
NpUTAMaHHUMM MacOBMM CKPUHIHTOBUM IIpOTpaMaM:
AKTUBHUM MEIVNYHUM HaIJISIIOM He3aJIe>KHO Bil HasB-
HOCTI CKapr, BUCOKOIO KBaJi(iKalli€lo mepcoHaty, Kpa-
IIMM MaTepialbHO-TeXHIYHUM 3a0e3MeYeHHsIM i IIHUp-
LLIMM CIEKTPOM JIiarHOCTUYHMX mpouenyp. JomaTtkoBo
Ha BiIMiHHOCTi MOIJIM BILJIMBAaTW Pi3Hi JAiarHOCTUYHI
KpuTepii, HomoaedillnT y MBHIYHMX perioHax YKpaiHu
Ta pafialliiHUi GaKTop, TOCTIIKEHHS SIKOTO € OCHOB-
Hoto MeToo YAIL.

BucHoBku. ITokazHUMKM 3aXBOPIOBAHOCTI HAa OCHOBHi
BUJM TUPEOINHOI IaToJiorii cepen yuacHukiB YAIT uepes
12—29 poxiB micas aBapii Ha YAEC cyTTeBo nepeBuiiy-
IOTh BiIOBiNHI o(iliiiHi nani MiHicTepcTBa OXOPOHU
300pOB’s1 YKpaiHU [IJIS PErioHiB Ta YKpaiHu 3a lieit ke
MnepioJ.

crinologist consultation, and dose-reconstruction
questionnaires. When indicated, fine-needle aspi-
ration biopsy and treatment were performed. Final
endocrinological diagnoses were used for subse-
quent analyses. Five screening cycles were con-
ducted: 1998—2000; 2001—2003; 2003—2005;
2005—-2008 and 2012—2015. Incidence rates were
estimated with consideration of the average follow-
up interval between screening visits and expressed
per 1,000 person-years. Statistical analyses were
conducted using validated statistical software.
Written informed consent was obtained from all
adult participants and from parents of minor chil-
dren.

Results. Based on data from five screening cycles,
substantially higher incidence rates were observed
among UAP participants for thyroid malignancies,
follicular adenoma, diffuse non-toxic and toxic
goiter, nodular non-toxic goiter, autoimmune thy-
roiditis, as well as postoperative and acquired
hypothyroidism, compared with the official statis-
tics of the Ministry of Health of Ukraine for the
corresponding regions and for the country overall.
The elevated rates are largely attributable to specif-
ic features of the UAP implementation inherent to
large-scale screening programs, including active
medical surveillance irrespective of symptoms, high
professional expertise of clinical staff, superior
technical and diagnostic resources, and the appli-
cation of more comprehensive diagnostic proce-
dures. Additional contributors to the observed dif-
ferences may include variability in diagnostic crite-
ria, iodine deficiency in the northern regions of
Ukraine, and the radiation factor itself, which con-
stitutes the principal focus of the UAP research
framework.

Conclusions. Incidence rates of the major thyroid
disorders among UAP participants 12—29 years
after the Chornobyl accident were substantially
higher than the corresponding official statistics
reported by the Ministry of Health of Ukraine for
both the affected regions and the country as a
whole over the same period.
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HaujonanbHa akapemis MeguyHnx Hayk Ykpaihu 4 1Y «HauioHanbHuii HayKOBUIA LIEHTP pafiauiiHoi MeaULMHU, reMaToJIorii Ta OHKONOriT»
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CUCTEMHWMU AHAJII3 HEMPOIICUXIATPUYHUX HACJIIIKIB
BIIJINBY IOHI3YIOUYOI'O BUTTPOMIHIOBAHHA V JIKBIIATOPIB
ABAPIi HA YOPHOBWJIBCBHKIN AEC

Ilepuyk I. B., Kyn K. B., Kpeiinic I'. }O., AnTumuyk K. 1O.

Iepaucasna ycmanosa «HayionanvHuil Haykosuil uenmp paoiauyiitHoi MeouyuHu, eemamonoeii ma
onkonoeii Hayionaavuoi akademii meouunux Hayk Yipainu», Kuie, Ykpaina

SYSTEMIC ANALYSIS OF NEUROPSYCHIATRIC CONSEQUENCES
OF IONIZING RADIATION EXPOSURE IN CHORNOBYL ACCIDENT

CLEAN-UP WORKERS

Perchuk I. V., Kuts K. V., Kreinis H. Yu., Antypchuk K. Yu.

State Institution «National Research Center for Radiation Medicine, Hematology and Oncology of the
National Academy of Medical Sciences of Ukraine», Kyiv, Ukraine

AKTyaabHicTh. B yMOBax chorogeHHs iCHye HEOOXiTHICTh
PO3LIMPEHHS 3HaHb i ysIBJIEHb MPO BILUIMB iOHi3y104O01 pa-
Jialil Ha rOJIOBHUM MO30OK JIIOAMHU, SIK TIPU aBapiiHOMY,
Tak i mpy npodeciiitHoMy OIPOMiHEHHI IS YIOCKOHA-
JIEHHSI pajialliiiHoi 0e3meKM i pagioNoTiYHOTO 3aXUCTY
IIpY TUIAHOBOMY Ta ITicjIsiaBapiiHOMY BHUBEIEHHI 3 €KC-
Iiyartauii 00’€KTiB SIIEPHOro IajlMBHO-E€HEPIeTUYHOIO
KOMILIEKCY, TMOTEHUIMHUX padialiiHUX Haa3BUYalHUX
CUTYyallisIX — aBapisiX Ha SIAEPHUX peakTopax, sIepHOMY
TEpOPU3Mi i3 BUKOPHUCTAHHSIM NHMCIIEPIyIOUOTO pamio-
JIOTIYHOTO IIPUCTPOIO («OpyaHOi 00MOM»), a TAKOXK 3ac-
TOCYBaHHi TAKTUYHOI i CTpaTeTivHOI AePHOI 30pOi.
Meta pobOTHU. Y3arajJbHEHHSI Cy4YacHMX JOKa3iB 1100
CIIEKTpa HEHMPOIICUXiaTpUUYHUX MMOPYIIeHbh B YYaCHUKIB
JikBigauii HaciigkiB aBapii Ha YopHOOMIbCHKIl
aromHiit enexrpoctanuii (YJIHA na HAECQC).
Marepiama Ta Meromu. ITpoaHanizoBaHO JaHi KITiHiY-
HUX, HEHPOIICUXiaTpUUYHUX, HEUPOIICUXOJIOTIYHUX MIO-
canimxenp YJIHA na YAEC.

Pe3ynabratu. AHamiz cTaHy IICUXiYHOTO 3H0POB’S
JlikBimaTopiB y nuHaMiti (1987—2025 pp.) ¢cBimuuTh Ipo
JIOMiHyBaHHSI OpPraHiYHMX MOPYLIEHb ICUXiKM Ta MO-
BEAiHKU 3 YiTKOIO TeHAEHLIIE 10 (DOPMYyBaHHS CTPYK-
TYPHUX 3MiH MO3KOBOI TKAHWHU, 110 KJIiHIYHO MaHidec-
Ty€ 4epe3 KOMILIEKC MCUXOHEBPOJIOTIYHUX CUMITOMIB
(30Kpema JOelpecUBHMI, TPUBOXHMIA, €MOLiiHO-Ia-
OiUThbHMI (aCTEHIYHMIT) Ta po31amd 0coOMCTOCTi). byB Bu-
SIBJICHUM KOMIUICKCHUIA Ta MYJBTUIOMEHHUI XapakTep
TMCUXOHEBPOJIOTIUHOI JAe3amanTallii B JOBrOCTPOKOBiit
MEePCIEeKTUBI Mmic/s Oii iOHi3yl0ouOro BUIPOMiHEHHS Ta
TpaBMaTUIHOIO CTPECY aBapiifHOTo Iepiomy. XapaKTep-
Ha 3Ha4YHAa MOIIMPEHiCTh KOMOPOITHOCTI LIepedpoBacKy-
JIIPHUX 3aXBOPIOBaHb, OPTaHIYHUX TICUXIYHUX Ta AeTpe-
CUBHUX PO3/aiB MepeBaxkHO paaialliliHo-CTPeCOPHOIro

Background. Under current conditions, there is a
need to expand knowledge and understanding of
the effects of ionizing radiation on the human
brain, both in accidental and occupational expo-
sure. This is important for improving radiation
safety and radiological protection during planned
and post-accident decommissioning of nuclear fuel
and energy facilities, as well as in potential radio-
logical emergencies such as nuclear reactor acci-
dents, nuclear terrorism involving radiological dis-
persal devices («dirty bombs»), and the possible use
of tactical or strategic nuclear weapons.

Objective. To summarize current evidence regard-
ing the spectrum of neuropsychiatric disorders in
Chornobyl accident clean-up workers (CACWs).
Materials and Methods. Data from clinical, neu-
ropsychiatric, and neuropsychological studies of
CACWs were analyzed.

Results. Longitudinal analysis of the mental health
status of CACWs (1987—2025) demonstrates the
predominance of organic mental and behavioral
disorders with a clear tendency toward the develop-
ment of structural changes in brain tissue, clinical-
ly manifested by a complex of psychoneurological
symptoms, including depressive, anxiety, emotion-
ally labile (asthenic) syndromes and personality
disorders. A complex and multidomain pattern of
psychoneurological maladaptation was identified
in the long-term period following exposure to ion-
izing radiation and traumatic stress associated with
the Chornobyl accident. A high prevalence of
comorbid cerebrovascular diseases, organic mental
disorders, and depressive disorders, predominantly
of a radiation-stress origin, was observed.

National Academy of Medical Sciences of Ukraine 4 Sl «National Research Center fof Radiation Medicine, Hematology and Oncology»

xapakTtepy. BBaxaeTbcs, 10 i ePeKTU € pe3yJbTaTOM
MOEAHAHHS aTePOCKIEPOTUYHUX, CEPLIEBO-CYIUHHUX,
XpOHIYHUX IIepedpoBackyasspHux (XMC, «xBopoba Ma-
JINX CYOWH»), HeMpoJereHepaTUBHUX, Helpo3anaaibHUX
Ta iHIIMX TpoleciB. BUSIBAECHUI CTaTUCTUYHO 3HAUY-
it 38’930K B YJIHA MixX iHIUBinyaabHOMO 103010 OM-
POMiHEHHSI Ta PU3UKOM PO3BUTKY HEMpOINCUXiaTpUIHUX
3aXBOPIOBAaHb, YACTOTA Ta BUPAXEHICTh SIKMX 3011bLIIY-
IOThCS MPOTOPIIIHO A0 103U ONPOMiHEHHSI, OiIbIIIOL 3a
0,30 3B. HeiiponcuxiaTpuyHi DOCHTiIKEHHS Yy Bigmaie-
HUIT Tiepion ONpOMiHEHHS Y JOPOCIOMY Billi BeprQiKy-
Banu B YJIHA HasiBHiCTb MCHUXOIATOJOTIUHUX IMPOSIBIB
Ta HEWPOKOTHITMBHOI AUC(YHKIIii. 30KpeMa, Heilpo-
KOTHiTUBHUU AedillUT BiAMOBiZa€ PiBHIO ITOMipHOTO
KOTHITUBHOIO TOPYLLIEHHS Ta i BUILIE i3 MOTipLIEHHSIM
BepOalbHOI MaM’sTi Ta ayaUTOPHO-BepOAJbHOIO HaB-
YaHHS; KOHLEHTpaLii yBaru; rmiaHyBaHHs; aOCTPaKTHO-
ro MUCJEHHS, BepOajiszallii; eJleMeHTaMU aKyCTUKO-
THoCcTMYHOI (ceHcopHOi) adasii Bepnike ToIo.
30epiraeTbcsl AUCTApMOHIs iHTEIEKTY 32 paXyHOK 3MEH-
IIeHHS BepOaJIbHOTO Koe(dillieHTa iHTEIeKTYaJIbHOCTI
(vIQ), 1o Mae TeHAEHILiI0 10 30iIbIIEHHS BiAMIOBiTHO
JIO 1031 OTNIPOMiHEHHS, 0co0MMBO TIpu go3ax > 0,30 3B.
W 3apa3 YJIHA MmartoTh HiIBUILEH] piBHI peakTHBHOI Ta
OCOOMCTICHOT TPUBOXHOCTI, @ TaKOX MOCTTpaBMaTU4-
Hux ctpecoBux posnaniB (ITTCP). Crnoctepiraerbes
HEBPOJIOTIYHMH AeMIlINT JIETKOTO CTYIICHIO.

BucnoBku. TpuBane BuBueHHS Koroptu YJIHA Ha
YAEC no3Bosyisie 3poOMTH BHUCHOBKM, IO iOHi3yloue
BUIIPOMIHIOBaHHS y TIOEIHAHHI 3 TPaBMAaTUIHUM CTpe-
COM TIpM3BOIMTHL 1O (POPMYBaHHS CTiKOI HEHWpPOIT-
CUXiaTpUYHOI MATOJIOTil, e MPOBIAHY POJIb BiIirpaloThb
opraHiyHi nopymeHHs. IIporpecyrounii xapakrep BU-
SIBJICHUX IIOPYIIEHb, OCOOJIMBO Y KOHTEKCTi BiKOBOTO
CTapiHHS MaLli€EHTIB, pOOUTH HEHpONCUXiaTpUUHUIA TsI-
rap OJHI€I0 3 HAWTOCTPIlIMX MEAUKO-COLiaJIbHUX
npobyseM cydacHocTi. HeoOXimHUIl MOXUTTEBUN
MoHiTopuHr Koroptu YJIHA Ha HAEC i3 3acTocyBaH-
HSIM KOMILJIEKCHOTO MYJIBTUANCIUTLUIIHAPHOTO iHTEerpo-
BaHOTO IMiIXO0MY, 110 1O03BOJMTh MiHiMi3yBaTH iHBaJiIN-
3allil0 Ta MOKPAILIUTU IIPOTHO3.

These effects are considered to result from the
interaction of atherosclerotic, cardiovascular,
chronic cerebrovascular (including cerebral small
vessel disease), neurodegenerative, neuroinflam-
matory, and other pathological processes. A statis-
tically significant association was found between
the individual radiation dose and the risk of devel-
oping neuropsychiatric disorders, the frequency
and severity of which increase proportionally with
radiation doses exceeding 0.30 Sv. Neuropsychi-
atric studies conducted in the long-term period
after adult radiation exposure confirmed the pres-
ence of psychopathological manifestations and
neurocognitive dysfunction in CACWs. In particu-
lar, the identified neurocognitive deficit corre-
sponds to the level of mild cognitive impairment or
higher, with deterioration of verbal memory and
auditory-verbal learning, attention concentration,
planning ability, abstract thinking, and verbaliza-
tion, as well as features of acoustic-gnostic (senso-
ry) Wernicke-type aphasia. Intellectual functioning
remains disharmonious due to a decrease in verbal
intelligence quotient (vIQ), which tends to
increase proportionally with radiation dose, espe-
cially at doses > 0.30 Sv. CACWs also demonstrate
elevated levels of state and trait anxiety, as well as
post-traumatic stress disorder (PTSD). A mild
neurological deficit is also observed.

Conclusions. Long-term follow-up of the CACW
cohort indicates that ionizing radiation combined
with traumatic stress contributes to the develop-
ment of persistent neuropsychiatric pathology, with
organic disorders playing a leading role. The pro-
gressive nature of these disorders, particularly in
the context of age-related aging of the cohort,
makes the neuropsychiatric burden one of the most
significant medical and social challenges today.
Lifelong monitoring of the CACW cohort using a
comprehensive multidisciplinary and integrated
approach is required to minimize disability and
improve prognosis.
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HaujonanbHa akapemis MeguyHnx Hayk Ykpaihu 4 1Y «HauioHanbHuii HayKOBUIA LIEHTP pafiauiiHoi MeaULMHU, reMaToJIorii Ta OHKONOriT»

COPOKAPIYHMUI MOHITOPUHTI AJIKOI'OJIbHOI 3AJIEXKHOCTI
YV JIIKBIJJATOPIB ABAPIi HA YOPHOBMJIbCHKIN AEC: KJITHIKO-
EINITEMIOJIOTTIHI TA IEMOTPA®IYHI ITIACYMKH

ITocrpenko B. M.!, I'yasko H. B.2, bimmii /I. 0.2, Koporkosa H. B.2, /Iyoosa H. B.”

"[Ipueamnuii 3axna0 euuoi océimu «Mixchapoona akademis exonoeii ma meduyunu», m. Kuis, 03187,

Ykpaina

2Jlepacasna ycmanosa «Hayionaavuuil Haykoeuil yenmp padiauitinoi meOuyutu, 2emamonoeii ma
onkonoeii Hauionanvnoi akademii meduunux nayk Ykpainu», m. Kuis, Yxpaina

FORTY-YEAR MONITORING OF ALCOHOL DEPENDENCE IN
CHORNOBYL NPP ACCIDENT CLEAN-UP WORKERS: CLINICAL,
EPIDEMIOLOGICAL AND DEMOGRAPHIC OUTCOMES

Postrelko V. M.!, Gunko N. V.2, Bilyi D. 0.2, Korotkova N. V.2, Dubova N. V.2

!Private Higher Education Institution «International Academy of Ecology and Medicine», Kyiv, 03187,

Ukraine

State Institution «National Research Centre for Radiation Medicine, Haematology and Oncology of the
National Academy of Medical Sciences of Ukraine», Kyiv, Ukraine

Beryn. YopHoOuibcbka KaTacTpoda 1986 p. €
YHiKaJbHOIO HAyKOBOIO MOAEJUIIO 1JIs1 BUBYEHHSI 10B-
TOCTPOKOBUX MEIUKO-TICUXOJOTIYHUX HACiIKiB
MOEIHAHOTO BIUIMBY 10HI3yIOUOTO BUIIPOMiHIOBAHHSI
Ta XpOHIYHOTO eKCTpeMaabHOTro cTpecy. CopoK poKiB
CUCTEMAaTUYHOro KJIiHIYHOIrO Ta eIiJeMioJ0riyHOro
CIIOCTEPEXKEHHSI KOTOPTM YYaCHUKIB JIiKBigauii
HacmigkiB aBapii (YJIHA) mo3Bommnm chopmyBaT
JIOKa30By 0a3zy II00 3aKOHOMipHOCTE PpPO3BUTKY
aJIMKTUBHUX PO3JIafdiB, MepeayciM CUHIPOMY 3ayiexK-
HocTi Big amkoromio (C3A). B ymoBax TpuBaioro
30poitHOr0 KOH(MJIiKTY B YKpaiHi oTprMMaHi JaHi Ha-
OyBalOTh OCOOJMBOIO MPAKTUYHOTO 3HAUYEHHSI — SIK
MiArpYHTS I peabiliTalifHUX MPOTOKOJIB 1040
BeTepaHiB Ta iHIIMX OCi0, 1110 3a3HaId ICUXOTpaBMa-
TUYHUX BILIMBIB.

Meta po0OOTH. VY3araaibHUTU pe3yJbTaTU COPO-
KapiyHOTO KJiHiYHOro Ta €MNigeMiOoJOriuHOTO
MoHiTopuHTYy C3A v YJIHA, BCTAaHOBUTH CTPYKTYpPY
ioro Menuko-nemMorpa@iyHUX HACiIKiB Ta OLIiIHUTHA
BHECOK aJIKOT0JIb-aCollif0BaHOI CMEPTHOCTI Y BTpaTu
MOTEHUIMHOTO XUTTSI KOTOPTU.

Marepiamu Ta MmeTonu. [IpoananizoBaHO 3HEOCOOIEHI
nmaHi JlepxxaBHOTro peecTpy YKpaiHu oci0O, sKi TocT-
paxnanu BHacHigok YopHOOMIbCHKOI KaTacTpohu
(APY), 3a 1987—2017 pp. (nonan 197,6 tuc. YJIIHA),
a TAaKOXX pe3yabTaTU KJIiHIYHOIO JO0CTiIXKEeHHSs BUOIp-
ku 3a 1989 — 2007 pp. (680 YJIHA). ITommupeHicTb
C3A Bu3Hauajacs 3a KJiHiKO-TICUXOIAaTOJOTiYHUM
O0CTEXXEHHSIM i MCUXOMETPUYHUM TECTYBaHHSIM; LI

Introduction. The 1986 Chornobyl disaster represents
a unique scientific model for studying the long-term
medical and psychological consequences of com-
bined exposure to ionising radiation and chronic
extreme stress. Four decades of systematic clinical
and epidemiological follow-up of the accident clean-
up worker (ACW) cohort have made it possible to
build an evidence base on the patterns of addictive
disorder development, primarily alcohol dependence
syndrome (ADS). Under conditions of the prolonged
armed conflict in Ukraine, these findings acquire par-
ticular practical relevance as a foundation for rehabil-
itation protocols for veterans and other individuals
exposed to psychotraumatic influences.

Aim. To summarise the results of forty-year clinical
and epidemiological monitoring of ADS in ACWs, to
determine the structure of its medical and demo-
graphic consequences, and to assess the contribution
of alcohol-associated mortality to years of potential
life lost in the cohort.

Materials and Methods. We analysed anonymised
data from the State Register of Ukraine of Persons
Affected by the Chornobyl Disaster (SRU) for
1987—-2017 (>197,600 ACWs), as well as results of a
clinical study of a sample observed in 1989—2007 (680
ACWs). ADS prevalence was determined by clinical-
psychopathological examination and psychometric
testing; these figures relate only to the 680-person
sample and are not extrapolated to the entire registry
cohort. Alcohol-associated mortality was identified
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TTOKAa3HUKHU CTOCYIOThCS JinIie BUOipKu 3 680 0cib i He €
EKCTPAITOJISILIIEI0 HAa BCIO PEECTPOBY KOTOPTY. AJTKOTOJTb-
acoliifoBaHa CMEPTHICTb ileHTU((]IKyBalach 3a KOogaMu
MKX-10 (T51,0-T51,9) ta MKX-9 (980,0—980,9).
Brpaueni poku norenuiiHoro xutts (YPLL) po3paxo-
ByBasIv BianoBigHO 10 MeTonosorii BOO3 i3 Bukopuc-
TaHHSIM TaOJuLb OYiKyBaHOI TPUBAJIIOCTI KUTTS
HepxcTaTy YKpaiHum.

Pesyabratu. Y kiiniuHiii Bubipui 3 680 YJIHA nommu-
penictb C3A cranoBuna 26,8% mpotu 13,6% y KOHT-
pounbHiii Tpymi; 12,2% 6ynau y peMicii, 14,6% manu ak-
TUBHY CUMITOMATUKY, 17,2% Haiexanu 10 Tpynu pu-
3UKY, TOOTO aJIKOTOJIb-IOB’sI3aHi MPOOJIEMU PEECTPYBA-
nucs y 44% ob6crexkeHux. Y MiArpyIi 40oiI0BiKiB BUSBIIE-
HO HEeJTiHIHY (ITTOPOTOBOTO THUITY) 3aJIEKHICTh MiXK 103010
30BHIIIHLOTO OINpoMiHeHHs Ta pusnkom C3A (p < 0,05).
o He3aneXXKHNX IPEAUKTOPIB HajleXKaIl BiK HA MOMEHT
aBapii <35 pokiB, HM3bKa OCBiTa, HE3aJOBUIbLHUI Ma-
TepiaJlbHUI CTaH, HAsSIBHICTb MCUXiYHOI Ta COMAaTOHEB-
POJIOTiIYHOI MAaTOJIOTil i CIagKoBa OOTSKEHICTh aguK-
TUBHUMM posnagaMu. 3a ganumu JAPY, y 19872017 pp.
3apeecTtpoBaHo 1 411 cMmepTeil Bii TOKCUYHOI Aii KO-
rojo cepen YJIHA (18,2% ycix cMepTeil Bil 30BHIIIIHIX
npuunH). Makcumym npunagaB Ha 2001—-2005 pp.; mik
BiKy — 45—49 pokiB (26,1%). Y nipaiie3anaTHOMY Billi IT0-
Mepiau 93,0% 4onoBikiB i 72,2% XiHOK; cepemHs Tpu-
BaJICTb XUTTS cTaHOBWIA 47,79 + 2,49 poky. CymapHi
YPLL Bin ankoroib-acouiiioBaHUX cMepTeil JOPiBHIO-
Basin 31,47 TuC. MOAMHO-POKIB (y cepenHboMy 22,3 po-
Ky Ha OfHOTo ImoMeporo), 50—60% 1ux BTpat mpuIia-
Jaau Ha BiK 35—49 poxis.

BucnoBku. C3A € nommpeHuM HaCTiIKOM IICUX0coMa-
thyHOi ge3amantauii YJIHA; kniniuni gani (n = 680)
JEMOHCTPYIOTh 3HAYHO BUIIY ITOIIMPEHICTh ITOPiBHSIHO
3 KOHTPOJIbHOIO MONYJISILi€l0. AJIKOrojib-acoliiioBaHa
CMEpPTHICTh Y PEECTPOBiii Koropti (n > 197,6 tuc.) 3y-
MOBJIIOE iCTOTHI IeMorpadiyHi BTpaTu i moTpedye Bpa-
XyBaHHSI TIpU PO3poO1i IMPOTOKOJIB MEIUKO-TCUXO-
JIOTIYHOI JOMOMOIM TMOCTpaXKJajiMM Bil TEXHOTEHHUX
KatacTpod i TpuBaIuX 30pOHUX KOHQJTIKTiB.

using ICD-10 codes T51.0-T51.9 and ICD-9
codes 980.0—980.9. Years of potential life lost
(YPLL) were calculated in accordance with WHO
methodology using life-table data from the State
Statistics Service of Ukraine.

Results. In the clinical sample of 680 ACWs, ADS
prevalence was 26.8% versus 13.6% in the control
group; 12.2% were in remission, 14.6% had active
symptomatology, and 17.2% belonged to the risk
group, that is, alcohol-related problems were
recorded in 44% of examined individuals. In the
male subgroup, a non-linear (threshold-type) rela-
tionship was found between external radiation dose
and ADS risk (p < 0.05). Independent predictors
included age <35 years at the time of the accident,
low educational level, poor material status, pres-
ence of psychiatric and somato-neurological
pathology, and family history of addictive disorders.
According to SRU data for 1987-2017, 1,411
deaths from the toxic effects of alcohol were regis-
tered among ACWs (18.2% of all deaths from exter-
nal causes). The maximum number of deaths
occurred in 2001-2005; the peak age was 45—49
years (26.1%). Among men, 93.0% of deaths
occurred at working age, and among women,
72.2%; mean age at death was 47.79 + 2.49 years.
Total YPLL due to alcohol-associated deaths
amounted to 31,470 person-years (on average 22.3
years per deceased), with 50—60% of these losses
occurring in the 35—49-year age group.
Conclusions. ADS is a frequent consequence of
psychosomatic maladaptation in ACWs; clinical
data (n = 680) show substantially higher prevalence
compared with the control population. Alcohol-
associated mortality in the registry cohort (n >
197,600) leads to significant demographic losses
and must be taken into account in developing med-
ical and psychological care protocols for individu-
als affected by technological disasters and pro-
longed armed conflicts.
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EKCIHIEPUMEHTAJIBHE ITIATBEPAXEHHA HAABHOCTI
ITUPKYJIIOIOUYNX KIITUH-IIONEPEJHUKIB Y IEPU®EPIMHIN
KPOBI OITPOMIHEHUX JIABOPATOPHUX TBAPUH

Pyccy 1. 3., Biasko . 1., biasko H. M.

Hauionanvuuii ynieepcumem «Kueeo- Moeunsucvka akademis», Kuie, Ykpaina

EXPERIMENTAL CONFIRMATION OF THE PRESENCE OF
CIRCULATING PROGENITOR CELLS IN THE PERIPHERAL
BLOOD OF IRRADIATED LABORATORY ANIMALS

Russu I. Z., Bilko D. I., Bilko N. M.

National University of Kyiv-Mohyla Academy, Kyiv, Ukraine

AKTyampHicTh. JlisT ioHi3yl0Uoi pamiamii Ha remorioe3
CYTTEBOIO MipoI0 3MiHIOE HOro (PYHKIIIOHYBAHHS, alI-
>Ke 1151 CUCTEMa € OJHI€I0 3 HAOIbII paliouyTIMBHUX.
Cepen HaciAKiB TAKOTO BILUIMBY MOXKYTh OyTH, 30Kpe-
Ma, IOPYIIEHHS IIPOIEeCiB MO3piBaHHS Ta BHUXOIY
KJTIITUH y nepudepiiiHy KpoB, a TAKOK 3MiHU Y KPOBOT-
BOPHOMY MiKPOOTOYEHHi.

Merta gociimkeHHs. BuzHaueHHsI HAssBHOCTi TeéMOII0-
eTUYHUX KITHUH-IONEPETHNKIB, 10 LUPKYIIOITh Y
nepudepiiiHiil KpoBi J1abOpaTOPHUX TBAPWH, 32 YMOB
iX ONIpOMiHEHHS Y Pi3HUX J03aXx.

Mertoau. JocuigkeHHs OyJI0 IMPOBEIEHO i3 BUKOPHC-
TaHHIM 1ypiB Wistar, migmaHux mOii i0HiI3y104YOl
paniawii. MogeJi orpoMiHeHHSI 1a00opaTOPHUX TBAPUH
po3pobiaeHi B IHCTUTYTI eKCIiepuMEHTaIbHOI MaTo-
JIoTii, OHKoJIOrIi i pagio6iosorii iM. P. €. KaBelbkoro
HAH VYkpainu. Y naniii poOOoTi OLliHIOBaIM MTOKA3HU-
KU KPOBOTBOPEHHS ILIYypiB, ONPOMIHEHUX Y CyOJe-
TajdbHil no3i 6 [p (30BHIilIHE OXHOpPAa30BE Y-OII-
POMiHEHHs), a TaKOX MiAJaHWX JOBrOTPUBAIOMY
BHYTPIIIHBOMY OIIPOMIHEHHIO CTPOHIIIEM-90 (TTorIm-
HyTa y ckeneTi no3a — 1 Ip). JInsg BU3HAYEeHHST HasIB-
HOCTi Y KPOBi KJIITUH-TMOIEPEIHUKIB, 110 BOJOMIIOTh
KJTIOHOT€HHUM MOTEeHLiaJIoM, OyJIO MPOBEACHO KYJb-
TUBYBaHHS MOHOHYKJIeApiB y KYABTYpi in vivo. 3 1i€o
METOIO 3MilficHIOBaIN 3a0ip repudepiiitHOI KpOBi TBa-
PMH i3 mpaBoOro mepeaceps, Iicjis 4Yoro BindyBagocs
pO3diJeHHS KJIITUH Ha Tpafi€HTi 1IiabHOCTI. ToTyBanu
CYCIIEH3il0 KJITUH IJISI MONAJBIIOr0 KyJIbTHBYBaHHS
Ha OCHOBi MOBHOTIO XXHWBUJIBbHOIO CEpeloBMIIA Ta
HariBpinkoro arapy. Ienesi nudysiiiHi Kamepu i3 cyc-
MEeH3i€0 iIMMIAHTYBaJIM MUIIAM-PELUIiEHTaM JIiHii
CBA Ta mpoBomuiaM KyJBTUBYBAHHS KJIITWMH in Vivo
npotsaroM 18 mi0.

Pe3ynbraTi. AHai3 pe3yabTaTiB KyJIbTUBYBaHHS FeMO-
MOETUYHUX KJIITUH Yy KYJBTYypi in vivo gaB 3Mory

Relevance. The action of ionizing radiation on
hematopoiesis significantly changes its functioning,
since this system is one of the most radiosensitive.
Among the consequences of such influence may be,
in particular, disruption of the processes of cells’
maturation and their release into the peripheral
blood, as well as the changes in the hematopoietic
microenvironment.

Aim of the study. Determination of the presence of
hematopoietic progenitor cells, which circulate in
the peripheral blood of laboratory animals, in case of
their irradiation in different doses.

Methods. The investigation was conducted using
Wistar rats exposed to ionizing radiation. Models of
laboratory animals’ irradiation were developed at the
R. E. Kavetsky Institute of Experimental Pathology,
Oncology and Radiobiology of NAS of Ukraine. In
this work the indices of hematopoiesis were assessed
in rats irradiated at a sublethal dose of 6 Gy (exter-
nal single y-irradiation) and also subjected to long-
term internal irradiation with strontium-90 (dose
absorbed in the skeleton — 1 Gy). To determine the
presence of progenitor cells with clonogenic poten-
tial in the blood, the cultivation of mononuclear
cells was performed in the in vivo culture. For this
purpose, peripheral blood of animals was collected
from the right atrium, after which cells separation
was carried out on a density gradient. Cell suspen-
sion was prepared for further cultivation on the basis
of complete nutrient medium and semi-solid agar.
Gel diffusion chambers with suspension were
implanted into recipient CBA mice and the cultiva-
tion was performed in vivo for 18 days.

Results. Analysis of the results of hematopoietic
cells’ cultivation in the in vivo culture allowed
assessing the content of progenitor cells in the
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OLIIHUTHU BMICT KJIiITUH-TONIEPEAHNKIB Y nieprcepiitHiil
KpOBi OINnpoMiHeHUX TBapuH. B 000x rpymax croc-
TepiraBcs MiABUINEHUI piBeHb He3pimX (POpM KITITHH,
1110 3JaTHi JaBaTH MOYaTOK KOJIOHISIM Yy KYJIBTYpi, Y IMO-
PIBHSIHHI i3 KOHTPOJIbHOIO TPYIIOI0 iHTAaKTHUX IIYPiB.
3okpema, Jisl i0Hi3yI04oi pajialii B cyOaeTalbHil 1031
3yMOBJIIOBaJIa BUXiJl Y KPOBOHOCHE PYCJIO 3HAYHOI KiJlb-
KOCTi TeMOITIOeTUYHUX KIIITUH-TIONEpeIHUKIB (edeK-
TUBHICTb KOJIOHi€EyTBOpeHHs ckiagana 10,7+1,0 KYO
Ha 100 TuC. eKCIUIaHTOBaHUX KJIITUH). JloBroTpuBaie
BHYTpPIlLIHE OMPOMiHEHHSI TAKOX 3YMOBJIIOBAJIO MOSIBY Y
KpOBi KIITUH i3 BUCOKHUM TIpojipepaTUBHUM TI0-
TeHLiaJIoM (e(eKTUBHICTh KOJOHIEYTBOPEHHS CKJama-
Ja 5,1£0,7 KYO). V¥ 1ol ke 4yac y KOHTPOJIbHill IpyITi
TBApUH TaKi KOJIOHIl B KYJIbTYpi OyJaM MNpPakKTUUHO
BigcytHi (0,8+£0,4 KYO Ha 100 Tuc. eKCIJITaHTOBaHUX
KJiTUH). TakuM 4YWHOM, OIliHKa KJIOHOT€HHOTO I10-
TeHLIialy MOHOHYKJeapiB nepudepiiiHoi KpoBi 103BO-
JWja BU3HAUYUTH pPiBeHb YIIKOMXEHHSI TeMOIIOe3y
BHACJIIIOK i1 i0Hi3y10YOr0o OTIPOMiHEHHS.

BucnoBku. OTxe, BIUIMB iOHi3YyI0UOI pafdiallii y pizHUX
JI03aX Ha KPOBOTBOPHY CHUCTEMY JTaOOPATOPHUX TBAPUH
3YMOBJIIOBAB TTOSIBY Y iXHill eprdepiliHiil KpoBi ITiaB1-
LIEHOI KiTbKOCTi HEe3PiIuX TeMOMOETUUHUX KITiITUH-TT0-
MepeIHNKiB, Y MOPiBHSIHHI i3 KOHTPOJIBHOIO IPYIIOI0, 1€
TaKi KJIITUHU Y HOPMi MpaKTUYHO BiacyTHi. Ie cBimuum-
JIO PO CYTTEBI MOPYILLIEHHS Y QYHKLIOHYBaHHI KPOBOT-
BOPHOI CUCTEMM OIPOMiHEHUX TBApWH, YIIKOMXKEHHS
MPOLECIiB HOPMAJBHOTO O3piBaHHSI T'€MOITOETUYHUX
KJIITMH Ta 1X BUXOJY Y KPOBOHOCHE PYCJIO.

peripheral blood of irradiated animals. In both
groups, an increased level of immature cell forms,
capable of giving rise to colonies in culture, was
observed, compared to the control group of intact
rats. In particular, the action of ionizing radiation
in a sublethal dose caused the release of a signifi-
cant number of hematopoietic progenitor cells into
the bloodstream (colony-forming efficiency was
10.7+1.0 CFU per 100,000 explanted cells). Long-
term internal irradiation has also caused the
appearance of cells with high proliferative potential
in the blood (colony-forming efficiency was
5.1£0.7 CFU). At the same time, in the control
group of animals, such colonies were practically ab-
sent in the culture (0.8+0.4 CFU per 100,000 ex-
planted cells). So, the assessment of the clonogenic
potential of peripheral blood mononuclear cells al-
lowed determining the level of damage to hema-
topoiesis due to the action of ionizing radiation.
Conclusions. Thus, the influence of ionizing radia-
tion in different doses on the hematopoietic system
of laboratory animals caused the appearance in
their peripheral blood of an increased number of
immature hematopoietic progenitor cells, com-
pared to the control group, in which these cells are
normally practically absent. This revealed signifi-
cant disorders in the functioning of the irradiated
animals’ hematopoietic system, damage to the
processes of hematopoietic cells’ normal matura-
tion and their release into the bloodstream.
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IMEPEBY/IOBA BETETATUBHOI PETYJIAIIIT YV BOSIKIB
3BPOMTHUX CIJI YKPATHU, IKI IPUNTMAJIN YYACTDH

B BOMOBUX JISIX

Cunopenko I'.B., bimmii /1.0.

Uepaucasna Yemanosa «Hauionanvnuii Haykosuii Llenmp Padiayiiinoi Meouyunu, lemamonoeii i

Onukonoeii» HAMH Yxpainu, Kuie, Ykpaina

AKTyasnpHiCTh. B ymMoBax mpoBeneHHsI OOMOBHUX Iiit
3pOCTa€ aKTUBHICTh CHMIIATO-aApEeHaIOBOI aKTUB-
HOCTI 1 $IK HaCJIiIOK MOPYIIEHHS PEryJsiTOpHUX Me-
XaHi3MiB, aganTalii 1O YMHHUKIB 30BHIIIHBOIO I
BHYTPIIIHHOTO CEpeaoBUILA.

Merta nocnigkeHHs1. Ha ocHOBI JociiaKeHHsT Bapia-
o6enpHOCTI cepiieBoro putMy (BCP) MmoxiinBa oliiHka
BEreTaTMBHOI peryJssiii, 3MiH CUMIIATUYHOI i mapa-
CUMITATUYHOI aKTUBHOCTI JJ11 BUSIBJICHHS OCi0 3 BU-
COKHM PU3MKOM JIJISI TTOTepeIKEHHS YCKIIaAHEeHb T1e-
pebiry rineproniunoi (I'X) ta imemiunoi (IXC) xBo-
po0 cepiisl.

00’ext i MmeToau. Ipyny I cknanu 84 yyacHuka 00iio-
Bux it (Ybb) 3 I'X, cepenHiii Bik 45,910,9 p, II —
KoHTposib — 125 oci6 3 I'X, cepenniii Bik 47,5+0,7 p.
INokaszaukn BCP nmocnmimkyBamm 3a moOy: cepemHe
BCiX 5 XBUIMHHUX cerMeHTiB R—R 3a Bech yac pe-
ectpauii (SDNN-i, Mc); KBaapaTHUII KOpiHb ce-
peIHbOI CYMHM KBaApaTiB BiAMiHHOCTEH MOJOBXeE-
HocTi cycimnix iHTepBaniB R—R (RMSSD, mc); Bin-
coTok cycigHix R-R iHTepBaiiB, pi3HULIS MiX SIKUMU
niepesuiye 50 mc (pNNS50, %); 3arajibHy HOTYKHICTh
crnektpy (TP, Mc?); mOTyXHicTb B Aiama3oHi myxe
Hus3bkux (VLE, mc?), Husbkux (LE, Mmc?), BUCOKUX
(HE, mc?) gacror; Bignomenuss LF/HF ym.on.
PesynbraTu. BcTaHOBIEeHO BipoTrimHe 3MeHIIEHHS
BCP B Ybb BiZHOCHO KOHTpPOJIO. 3MEHIIEHHS
SDNN-i B YBb cranosuno 6,4 % (p < 0,05), cyrreBe
aMmeHmeHHS SDNN-i <40 Mc y HUX peecTpyBaiu B
23,8 % mnpotu 11,2 % B KOHTpoOJIi. 3MEHIIIEHHS T0-

Ka3HMKIB, SIKi BigoOpaxkaloTh ITapacMMMIaTU4YHY CKJIa-
OBy cTaHOBWIO B I rpymi BiZTHOCHO KOHTPOJIIO IJIsI
RMSSD — 17,3 % (p <0,05), pPNN50 — 29,0 %. B I p.
sHmkeHHs: RMSSD < 15 mc BcranosieHno B 17,9 %,
pNN5S0 < 1,5 % — 21,2 % obcrexxeHuX, BimmoBimHi
3MiHM B KOHTpoui craHoBmiu 8,0 % 1 10,4 %. Y Ginb-
LIOCTi BUNaaKiB B I rpymi peecTpyBaiud 3MEHIIEHHS
CKJIAIOBUX CIIEKTPY BiTHOCHO KOHTPOJIIO. 3HIKECH-
Hs TP cranosuiio 647 mc?, y 23,8 % BCTaHOBJIEHO
TP <2000 mc?, B kouTposti TP < 2000 peecrpyBaiu y
12,5 % obctexkenux. Bimnomenns LF/HF nepeBaxano
2,0 yM. ox. i B cepemHboMy cTaHoBWIO 4,2+0,1 ym.om.
npotu 3,7+0,1 ym.on B KoHTpoi. Y 25 % obcTekeHUx
BITp.i120 % — Il rp. peectpyBanu LF/HF > 5,0 ym.on.,
IO XapaKTepu3yBaJIo IepeOyd0BY BEreTaTUBHOI pe-
TyJIsILii cepleBol AisJIbHOCTI y 0iK TirepcuMIIaTUKO-
TOHil. 3a JaHMMU KOPEJSIIiHOIO aHajli3y BCTaHOB-
JIEHO OOEpHEHMIt JTOCTOBIpHMI 3B’SI30K MOKA3HUKIB
BCP i mapacumMnaTUyHy akKTMBHICTb, i piBHEM ap-
TepiaJIbHOTO TUCKY, iIHAEKCOM Macu Miokapa.
BucHoBok. B Ybb BCcTaHOBJIEHO 3MiHM MOKAa3HMKIiB
BCP, mo xapaktepusyloTb AMCOalaHC MiX CHUMIa-
TUYHOIO i MapacUMITAaTUIHOI0 aKTUBHICTIO 3 IIepeBa-
rolo TiMepCcUMIIaTUKOTOHII. Y HUX JOCTOBIpHO 30iJib-
mryBajiack yactora BumaznkiB 3 SDNN-i < 40 wmc,
RMSSD < 15 mc, pNN50 % < 1,5 %, TP < 2000 mc?,
LF/HF > 5,0 ym.ox, 1110 3aCJIyTOBY€E OCOOIMBOI yBaru
JIJIST BUSIBJIGHHSI 1 KOpPeKIii BereTaTMBHOI peryJsiiii
CepLeBOl IisUIbHOCTI, IMOMNEpeaXeHHS YCKJIaIHEHb
rnepeoiry XxBopobd cucteMu KpoBOOOIry.
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THCTPYMEHT JUIS OIIIHIOBAHHS PAIIOJIOTTYHUX
JABOPATOPIN1 CUCTEMHY OXOPOHU 3/I0POB’4, 1110
3MIMCHIOIOTHh JO3UMETPUYHUN KOHTPOJIb TA
BUMIPIOBAHHS PAIIIOAKTUBHOCTI Y HABKOJIUIITHHOMY

CEPEJOBMUIIII

Copounnckmnii 5.B.!, Ak6apos K.!, Onepuyk A.Il.>
'Bropo BOO3 ¢ Ykpaini, Kuie, Ykpaina

2[lenmp Ipomadcwvkoeo 30opoé’s MO3 Ykpainu, Kuie, Yxkpaina

LABORATORY ASSESSMENT TOOL FOR PUBLIC HEALTH
SYSTEM’S RADIOLOGICAL LABORATORIES PERFORMING
DOSIMETRY CONTROL AND MEASURING ENVIRONMENTAL

RADIOACTIVITY

Sorochynskyi B.V.!, Akbarov K.!, Operchuk A.P.’
'"WHO country office in Ukraine, Kyiv, Ukraine

’Public Health Center of Ukraine, MoH of Ukraine, Kyiv, Ukraine

AKTyalbHiCTh. 3pocTamoui pU3MKU, 110 MOB’A3aHi 3
pamialifHUMKM HaA3BUYAHHUMM CUTYaLlisIMU, CTaHOB-
JISITh CEPI103HY 3arpo3y ISl 3MOPOB S JII0ACi, 0COOIMBO B
30HaX KOHQKTiB. Llg cuTyallis BuMarae CTBOpPEHHS
HaJiiHUX MeXaHi3MiB IJId OLIIHKM MOXJIMBOCTEH i mo-
TeHLiajlly JlabopaTopiii, 110 3diliCHIOIOTh MOHITOPUHT
pamioaKTUBHOCTI HABKOJIUIITHBOTO CEPEIOBHIIA.

Merta pochiigxeHHs. Po3poOUTH iHCTPpYMEHT [JIsl CTaH-
JIapTU30BAaHOTO OLIHIOBAHHS  padioNoriuHUX Jiabopa-
TOpIiii, IO € Yy CUCTEMi OXOPOHU 3A0POB’s, i SIKi 3AilCHIO-
I0Th JTO3MMETPUYHUII KOHTPOJb Ta BHUMIipIOBaHHS
pamioaKTUBHOCTI Y HaBKOJIUITHLOMY cepenoBuiili (LAT
RadLab) 3 MeToro Bu3HaueHHs 1oTped LuX JadbopaTopiit
Ta iXHBOTO TOTEHILialy IIOA0 pearyBaHHsI Ha XiMiyHi,
GiosoriuHi, pamionoriuHi Ta saepHi (XbPS) 3arposm.
Metomu. [HCTpyMeHT OyJ10 peani3oBaHO y BUIJISIAI MO-
IyJIBHOT'O €JIEKTPOHHOI'O ONUTYBaJbHUKA Ha 0a3i iHCTpy-
meHTy Excel. ITutaHHs1 a1l oLiHKU 00 €IHAHO B KiJIbKa
OKpEMUX MOJYJIIB, 1110 BiAMOBiIal0Th OCHOBHUM 3aBJaH-
HSM pajiojoriyHoi Jiabopatopii. KoxxeH 3 MopyiiB
MIiCTUTBb Pi3Hi iHOMKATOpPU, M SIKMX C(HOPMYJIbOBAHO
KiJIbKa IUTaHb (3arajioM, IO ONMUTYBaJIbHUKA BKIIOUEHO
noHan 250 MUTaHb) i3 TphOMa MOXKIUBAMM BapiaHTaMU
BiAIoOBigel, 110 OLIHIOITLCS 3a CTaHIAPTU30BAHOIO
cuctemolo: «Tak» mpuHocuth 1 6a1, «HactkoBo» — 0,5
Oaina, a «Hi» — 0 6auniB. ITicnst 3anoBHeHHs1t RadLab LAT
BiZCOTOK IO3UTUBHUX BiMOBiAEH 32 KOXKHUM iHIUKATO-
pOM  pO3paxOBYETHCS aBTOMATUYHO, IO HdO3BOJISIE
KiJIbKICHO OLIIHMTH 3MaTHICTh JabopaTopii BUKOHYBaTU
Ti, YM iHIII 3aBOAHHSI B MeXaxX CBOEl KOMIETeHIii. 3a

Relevance. The increasing risks associated with
radiation-related emergencies pose significant
threats to human health, especially in conflict
zones. This situation calls for strong mechanisms
to evaluate the capacity of environmental radio-
activity monitoring laboratories.

Research purpose. To develop the Laboratory
Assessment Tool for the standardized evalua-
tion of radiological laboratories within public
health systems performing dosimetry control,
monitoring and measuring environmental
radioactivity (LAT RadLab) to assess the labo-
ratories’ needs and potential to respond to the
CBRN threats.

Methods. The tool was implemented as a modular
electronic questionnaire, allowing for standard-
ized evaluations and generating quantitative met-
rics across 12 indicators. The assessment ques-
tions are organized into a few distinct modules,
each corresponding to different tasks performed
by the radiology laboratory. Each module con-
tains various indicators, and each indicator com-
prises multiple questions (over 250 in total) with
closed-ended responses. Each response is scored
using a standardized system: «Yes» earns 1 point,
«Partially» earns 0.5 points, and «No» earns 0
points. Excel formulas calculate both indicator-
specific and overall capacity scores. Once the
RadLab LAT is completed, the percentage of pos-
itive responses for each indicator is calculated

iHAMKaTopu OyJ0 OO0paHO TaKi KJIIOYOBI HampsSMKU

JIiSILHOCTI JJabopaTopii:

> [HpukaTtop 1. AkpeauTallist

> [npukatop 2. [linroroBka 10 aHamizy

> [unukatop 3. [lepcoHasn Ta yMOBHU TIpalli

> [npukartop 4. [HauBinyaabHUN 1O3UMETPUYHUI KOHT-
poib

> |ngukatop 5. HasiBHe oOyiamHaHHS Ta Oro cTaH

> [HaukaTop 6. 3AaTHICTL TPOBOAUTH PagiOXiMiYHUIA
aHai3

> [nnukartop 7. HasiBHICTb 1 yKOMILIEKTOBAHICTh MOOLIb-
HoI1 1abopaTopii

> [lToka3HuK 8. MoXIMBiCTh BU3HAYATH MEBHi pajaio-
HYKJTinu

> [loka3Huk 9. MOHITOPMHT HABKOJIUIIIHBOIO CePeIo-
BUIIIA Ta JO3UMETPisI

> [loka3znuk 10. KoHTposb SIKOCTI

> [loka3Huk 11. ToTOBHiCTh 10 pearyBaHHS Ha HaA3BU-
YaiiHi cuTyalii

> [loka3nuk 12. [pyna mBUAKOro pearyBaHHsI

MaxkcuManbHe 3Ha4eHHS ST KOXKHOTO MOKa3HUKa BCTa-

HoBJIeHO Ha piBHi 100 BiICOTKiB, BUXOASYU 3 MPUMNYILEH-

HSI, 110 HA KOXHE 3allMTaHHS HAaZaHO CTBEPAHY BiAIlO-

Binb. KiIbKiCTh MO3UTMBHUX a00 YACTKOBO IMO3UTUBHUX

BIAMNOBIIE I KOXHOTIO IMOKa3HUKAa OOYMCITIOETHCS SIK

CepelHii BiZCOTOK.

Pesymsratn. Mu BukopucroByBaiu LAT RadLab mist oH-

CalT-OLIHIOBAaHHSI PamioJIOTiYHMX J1abopaTopiii, 10 € y

cknani pisHux oonacHux LIKITX B YkpaiHi. [ooBHOIO Me-

TOIO € HE PaHKyBaHHS JJabopaTopiii, 110 OLiHIOIOThLCS, a

cHrcTeMaTHr3allig 3i0paHoi iHdopMallii Ta BUSBJICHHS Hali-

BaXKJIMBILLINX BUKJIMKIB, 3 SIKUMU CTUKAIOTLCS PadioNOTiuHi

Jlaboparopii. BiamoBimi Ha 3anmuTaHHS OMNUTYBaJbHUKA

LAT RadLab natoth 3arajgbHe ysIBJICHHSI PO CTaH, IMOTpe-

OU Ta MOXJIMBOCTI pallioIOriyHOI JlabopaTopii Ha OCHOBI

KOHKPETHUX IMOKA3HUKIB, OB’ SI3aHUX 3 11 AisSJIbHICTIO.

BucnoBku. LAT RadLab nponeMoHcTpyBaB cBOIO edek-

TUBHICTb, Ta 3a0e3Ieuy€e THYYKUI Miaxia Aisl IUPIIOTo

Mi>XHapOJHOT0 3aCTOCYBaHHSI.

automatically, quantifying the laboratory’s ability

to perform various tasks within its scope. The fol-

lowing key laboratory activities were selected as

indicators:

> Indicator 1. Accreditation

> Indicator 2. Preparation for analysis

> Indicator 3. Personnel and working conditions

> Indicator 4. Individual dosimetric control

> Indicator 5. Equipment

> Indicator 6. Radiochemical analysis

> Indicator 7. Mobile laboratory

> Indicator 8. Detection of selected radionu-
clides

> Indicator 9. Environmental monitoring and
dosimetry

> Indicator 10. Quality control

> Indicator 11. Emergencies

> Indicator 12. Rapid Response Team

The maximum value for each indicator is set at

100 percent, assuming a positive response to each

question. The number of positive or partially pos-

itive answers for each indicator is calculated with

an average percentage.

Results. The responses to the LAT RadLab ques-

tions provide a general overview of the situation,

needs, and capabilities of the radiology laborato-

ry, based on specific indicators related to its activ-

ities. We have utilized LAT RadLab for onsite as-

sessments of radiology laboratories affiliated with

various regional CDCPs in Ukraine. The main

purpose of the assessment is not to rank the labo-

ratories being evaluated. Instead, it aims to organ-

ize the collected information and identify the

most significant challenges faced by radiology

laboratories.

Conclusions. The LAT RadlLab has demonstrated

its effectiveness in the assessments conducted in

Ukraine and provides a flexible approach for

broader international application.
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BINJAJIEHI HACJIAKA YOPHOBUJIBCBKOI KATACTPO®U
JIJIA 310POB'SI HACEJTEHHSA YKPATHU Y BIIJIAJJEHOMY
ITICJIIABAPIMHOMY ITEPIO/I (40-8i POKOBHMU ABAPII

HA YAEC)

Cymxko B.O., Koaocuncska O.0., Baoenko B.1O.

Lepaucasna ycmanosa «HayionanvHuil Haykosuii uenmp paoiayitiHoi MeouyuHu, eemamonoeii ma
oukonoeii Hayionaavhoi akademii meouunux Hayk Yxpainur», Kuie Ykpaina

LONG-TERM CONSEQUENCES OF THE CHORNOBYL DISASTER
FOR THE HEALTH OF THE POPULATION OF UKRAINE IN THE
REMOTE POST-ACCIDENT PERIOD (40" ANNIVERSARY OF THE

CHORNOBYL NPP ACCIDENT)
Sushko V.0., Kolosynska O.0., Vdovenko V.Yu.

State Institution «National Scientific Center for Radiation Medicine, Hematology and Oncology of The
National Academy of Medical Sciences of Ukraine», Kyiv, Ukraine

AKTyasnbHiCTh. Yepe3 YOTUPU ACCATWIITTS ITicJIs aBapii
Ha YAEC ii BinganeHi Hac/IinKu MaroTh CYyTTEBUIA BILJIUB
Ha CTaH MOCTpaXKJaJloro HacejdeHHsI YKpaiHu. [loct-
paxmajae HaceJleHHS BKJIIOYA€E Y4YaCHUKIB JiKBigailii
HaciiakiB aBapii (YJIHA), eBakyiioBaHMX Ta MeIl-
KaHIIiB palioaKTUBHO 3a0pynHeHux Teputopiit (P3T).
Meta. CucremMaTu3yBaTH CyJacHi IaHi OO0 CTPYKTYpH
OHKOJIOTiYHOI Ta HEOHKOJIOTiUHOI 3aXBOPIOBAHOCTI,
CMEPTHOCTI, iHBaJiMHOCTI Ta MO30BUX YMHHUKIB y TO-
JIOBHUX KOTropTax MOCTpaxKaaluX, a TaKOX BU3HAYUTU
MPiopUTETH MEAUIYHNX KOHTP3ax0IiB HanepeaoaHi 40-x
POKOBUH aBapii.

Marepiamu i meromu. Orising naHux Jlep:kaBHOro pe-
€CTpY IMOCTpaxaaanux, 0araTopiyHMX OMMUCOBUX i aHai-
TUYHUX €HigeMioJOriYHUX MiXKHApOJAHUMMU i BITYM3HSI-
HUX IOCJiIXEeHb, pe3y/bTaTiB paialliiHO-Tiri€HiYHOro
MoHiTopuHry P3T Ta HOpMaTHMBHO-TIpaBOBUX pillleHb
2024—2025 poKiB 111010 J103UMETPUYHOI ITaCIOpTU3ALLil.
OCHOBHiI TIOKa3HUKHW: CTaHIAPTU30BaHiI KOe(illiEeHTH
3axBoproBaHocTi (SIR), HAIIUIIKOBUIT BiTHOCHUN pU-
3uk Ha omuHuuLpo no3u (ERR/Ip), ctpykrypa cMmeprt-
HOCTI Ta iHBaJIiAHOCTI.

Pe3ynbratu. I1oTOYHI iHAMBIAYaNbHI 103U (POPMYIOTHCS
MepeBaXKHO BHYTPILIHIM OMPOMiHEHHSIM (HAIXOMKEH-
Hs1 '’Cs 3 MiCIIeBX XapuOBHUX IMPOIYKTIiB Ta HapiB JIiCY)
Ha (hOHiI HEOJTHOPITHOTO TEPUTOPIAILHOIO 3a0PYIHEH-
Hs1. 3arajbHa OHKOJIOTiYHA 3aXBOPIOBAHICTh Y MEIIIKAH-
uiB P3T ta eBakyitoBaHUX Y cepeIHbOMY He MEPEBUIIYE
HallilOHAJIBHUX PiBHiB, ToMi K y YJIHA crniocTepiraeTbcs
MiIBUILIEHHS CyMapHOi oHKo3axBoptoBaHOCTi (SIR > 1)
3 BUpa3HUMU CUTHATypaMU JJIs1 paKy IIMTONOAIOHOI 3a-

Background. Four decades after the Chornobyl
accident, its long-term consequences have a signif-
icant impact on the state of the affected population
of Ukraine. The affected population includes par-
ticipants in the liquidation of the consequences of
the accident (PLCA) — clean-up workers, evacuees
and residents of radioactively contaminated terri-
tories (RCT).

Objective. To systematize modern data on the
structure of oncological and non-oncological mor-
bidity, mortality, disability and dose factors in the
main cohorts of victims, as well as to determine the
priorities of medical countermeasures on the eve of
the 40" anniversary of the accident.

Materials and methods. Review of data from the
State Register of Victims, long-term descriptive
and analytical epidemiological international and
Ukrainian studies, results of radiation and hygienic
monitoring of RCT and regulatory decisions of
2024—2025 on dosimetric certification. Main indi-
cators: standardized incidence rates (SIR), excess
relative risk per unit dose (ERR/Gy), structure of
mortality and disability.

Results. Current individual doses are formed main-
ly by internal irradiation (intake of *’Cs from local
food products and forest gifts) against the back-
ground of heterogeneous territorial pollution. The
total oncological incidence in residents of RCT
and evacuees does not exceed national levels on
average, while in PLCA there is an increase in the
total cancer incidence (SIR > 1) with distinct sig-

National Academy of Medical Sciences of Ukraine 4 Sl «National Research Center fof Radiation Medicine, Hematology and Oncology»

Jo3u (HalOiIbIIe 3pOCTaHHS Y JIiKBIIaTOPiB), a TAaKOX
MiIBUIIEHHSM PU3UKY JeliKkeMiii/aiMboM; oI Jeii-
KeMili Ta Mi€JIOMHOI XBOpOOU ITOKa3aHO J0303aJIeXHi
epexktu (ERR/Ip > 0). JlomiHyrounii BHECOK y TsATrap
XBOPOO CTAHOBJISITh HEOHKOJIOTiYHI CTaHU: CEPLIEBO-CY-
JUHHI Ta LepeOpoBaCKYJISIpHiI 3aXBOPIOBAHHS, XPOHiIUHi
pecrmipatopHi (XO3JI ta BA), eHmoKpmHHI Ta TpaBHi
XBOpPOOMU; y OiJBLIOCTI MpPeacTaBHUKIB KOropT (ikcy-
€TbCS MYJIBTUMOPOiIMHICTh (3—5 XpPOHIYHUX 3aXBOPIO-
BaHb Ha 0OCO0y) I CTiliKe MiABMIIEHHSI CMEPTHOCTI 3
KiHug 1990-x pokiB, siKe y HalOLIbII Bpa3IMBUX IpyHax
MEepeBUIIYE TTOKAa3HUKU 3arajibHOl Momyssauii. Bifina
2022 poKy mOCWJIWJIa PU3MKU Yepe3 pYyWHYyBaHHS Me-
JUYHOI iH(PACTPYKTYpU IMiBHIYHUX PETiOHIB i yCKiaa-
HEHHS TOCTYIMY 10 JOTIOMOTH.

Bucnoku. Yepes 40 pokiB micjist aBapii roJTOBHUM TSATap
JJIST TIOCTpakKAaJuX 3yMOBJIEHUM HEOHKOJOTiYHUMU
3aXBOPIOBAaHHSAMM (MepeayciM Kapaio- Ta LepedpoBac-
KyJISIpHUMHU), OOMOBHEHUMHM IIiABUIIEHUM PU3UKOM
OKPEeMHUX COJiIHUX i reMaTOJIOTIYHMX HeoIlas3iil y cre-
mugiyaux xoroprax (YJIHA). Ilpioputet 0xopoHU
300POB’S1 BKJIIOYAIOTh: BiTHOBJIEHHSI CUCTEMHOI TO3MU-
METPUYHOI NacIopTU3allil Ta KOHTPOI BHYTPILLIHLOTO
OIIPOMiHEHHSI; TOBrOTpMBaJe AUCIAHCEPHE CIIOCTepe-
JKeHHST Kap[ioBacCKYJISIPHOTO, €HIOKPUHHO-METa00Iiu-
HOI'0, HEBPOJIOTIYHOTO Ta IYJIbMOHOJOTIYHOro Mnpodi-
JIIO; CKpUHIHT 1 paHHE BUSIBJIEHHS paKy LIUTONOAIOHO1
3aJ1034 Ta MOJIOYHOI 3aJ1031, OHKOT€MAaTOJIOTUHUX 3aX-
BOPIOBaHb Ta paKy JIeTeHb Y IPYIl PU3UKY; IMITPUMKY
(bYHKIIIOHYBaHHS PEECTPY IOCTPAXKIAINX 3 TICPEXOIOM
JI0 aHATITUYHOT MOJEJIi JaHUX; TapaHTyBaHHS Oe3MeKu
panialiiiHO-He0e3MeyHuX 00 ’€KTIB IpOMMaliIaHYUKY
YAEC; agpecHi MeIMKO-COLliaJbHi TporpaMu ajist ocio,
SIKi 3a3HaId ONPOMiHEHHS y IuTa4omy Bili. [Tpeacras-
JIeHi BUCHOBKM MOXYTh CIyI'yBaTH OCHOBOIO IJISI KO-
pexuii TpoTupamiallifHUX, KIiHIYHMX Ta COLiaJdbHUX
3aXOMiB Y HAWOIVKYili MePCITEKTUBI.

natures for thyroid cancer (the largest increase in
liquidators), as well as an increased risk of leu-
kemia/lymphomas; for leukemias and myeloma,
dose-dependent effects (ERR/Gy > 0) are shown.
The dominant contribution to the burden of dis-
eases is made up of non-oncological conditions:
cardiovascular and cerebrovascular diseases, chro-
nic respiratory (COPD and BA), endocrine and
digestive diseases; Most representatives of the
cohorts have multimorbidity (3—35 chronic diseases
per person) and a steady increase in mortality since
the late 1990s, which in the most vulnerable groups
exceeds the indicators of the general population.
The war of 2022 increased the risks due to the de-
struction of the medical infrastructure of the north-
ern regions and the complication of access to care.
Conclusions. 40 years after the accident, the main
burden for victims is due to non-oncological dis-
eases (primarily cardio- and cerebrovascular),
complemented by an increased risk of individual
solid and hematological neoplasias in specific
cohorts (ULNAs). Health priorities include:
restoration of systemic dosimetric certification and
internal radiation control; long-term dispensary
follow-up of cardiovascular, endocrine-metabolic,
neurological and pulmonological profile; screening
and early detection of thyroid and breast cancer,
oncohematological diseases and lung cancer in risk
groups; support for the functioning of the register
of victims with the transition to an analytical data
model; guaranteeing the safety of radiation-haz-
ardous facilities of the Chornobyl NPP industrial
site; targeted medical and social programs for per-
sons who were exposed to radiation in childhood.
The presented findings can serve as a basis for the
correction of antiradiation, clinical and social
measures in the near future.
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CTPYKTYPA IPUYMH CMEPTI YEPE3 HAVITIOIIUPEHIIIII
HEOHKOJIOTTYHI TA OHKOJIOI'TYHI 3AXBOPIOBAHHA CEPE/]
ITOCTPAXJIAJINX BHACJIITOK ABAPII HA YOPHOBMJIbCHKI
AEC Y BIIIJTAJIEHOMY ITICJIIABAPIMHOMY ITEPIO/I 3A
MATEPIAJIAMU MEAVNYHOI EKCITIEPTU3U ITIPUYUHHOTI'O
3B’A3KY 3AXBOPIOBAHD 3 BIIJINBOM HACJIIAKIB
YOPHOBMJIbCBKOI KATACTPODU

Cymxko B.O., Koaocuncska O.0., Baosenko B.1O.

Jepxcasna ycmanosa «Hauyionanvhuii Haykosuil yeHmp paodiayiiinoi meOuyuru, eemamonoeii ma

oukonoeii HAMH Yxpainu», Kuie, Ykpaina

AKTyaspHiCTh. 3 TUIMHOM 4Yacy miciast YopHOOMIbCh-
KOi KatacTpodu 3p0OCTaE CMEPTHICThb Cepel TOCTPaXK-
JaJIuX, 110 MiATBEepIKEeHO AeMorpadiyHUMM Ta MOIMy-
JSIAHUMU gocaimkeHHsaMu. [Tpobaema ekcnepTusu
OPUYMH CMEPTI Y TTOCTPaKIaIMX KOHTUHIEHTIB Ha0y-
Ba€ Bce OuIbIIOi aKkTyalbHOCTI. 3 1988 poky Ha 6a3i
HHIPMTI'O nie LlenTpanbHa MixkBigoMua eKcriepTHa
KOMIiCisl TTO BCTAHOBJICHHIO TPUYMHHOTO 3B’ 13Ky XBO-
po0, 1110 TTpUBEIX iHBAJiAHOCTI i CMEPTI 3 Ai€l0 i0Hi-
3YI0OUOI'0 BUIIPOMIHEHHS Ta iHIIMX IIKiIJIMBUX YMH-
HUKIB BHacIigok aBapii Ha YopHoOwnbchkiii AEC
(HMEK).

Meta poOOTH — MPOBECTU CUCTEMHUIA aHai3 CTPYK-
TypU CMEPTHOCTI uepe3 HaWMOLIMPEHillli HEOHKO-
JIOTiIYHi Ta OHKOJIOTiYHiI XBOpPOOU ceped MocTpakaa-
JIMX BHacaigok apapii Ha YopHoounabcwbkii AEC 3a
marepiajlaMyd MEIWUYHOI €KCHepTU3U HPUUYUMHHOTO
3B 3Ky 3aXBOpPIOBaHb 3 BIUIMBOM HacliakiB YopHo-
OUJTbCHKOI KaTacTpodH.

Meroau. PoboTa BUKOHaHa B AU3aliHi peTpOCHeK-
TUBHOT'O-TIPOCIIEKTUBHOTO IOCIiAKEeHHS 32 MaTepia-
JaMu MeaudHux ekcrneptHux crpaB LIMEK (Bmpo-
noBX 2013—2024 pokiB po3misiHyTo 64 174 ekcriepT-
HUX MEIMW4YHi cripaBu, B T.4. 21 085 mocMepTHO) i3
3aCTOCYBAaHHSIM CHUCTEMHOIO aHAJITUYHOIO MigXomay
Ta JOKA30BOIO CTaTMCTUYHOro aHaaizy. CTaHOM Ha
01.01.2026 poky cTaTyc IocTpaxaaanux BHacIimok Yop-
HOOWJIBCHKOI KaTacTpodu B Ykpaini mamu 1 460 626
Iopociux ocid, B Tomy umcii 208 545 miteit. 3arann-
Ha KiJIbKIiCTh TOCTpaXXJaJuxX TpoMaasiH JOpPOCJIOTO
Biky cranoM Ha 01.01.2026 poky nopiBHsiHO 3 2008
poKoM 3MeHIImIacsa Ha 582 455 ocib, abo Ha 31,75 %
(31834536 1o 1252 081 oci6). KinbKicTh yyacHUKIB
niksigawii aBapii (JIHA) 3a ueit mepiog cKkopoTuiaach 3
276 327 no 135 180, a6o Ha 141 147 oci6 (51,08 %),
TOOTO BIPOAOBX OCTaHHiX 17 pokiB momep Oiibliie
HiX KOXHUWU Npyrvil y4aCHUK JiKBifalii HacigKiB

aBapii Ha YAEC. KinpKicTb MOTEPITIINX TOPOCIOTO
BiKy ckoportujiach 3 1 558 209 y 2008 pori g0 908 336
y 2026 poui, a6o Ha 41,71 % (649 873 ocobmn).
KinbkicTh miTeid, mocTpaxaajarux BHACTIIOK aBapil Ha
YAEC, ckopotwiacs 3 534 568 oci6 y 2008 poui g0
208 545y 2026 poui, a6o Ha 326 023 ocobu. dpyxu-
Ha/4oJOBiK (BIOBM) TIOMEPJOTO TpOMaJsHUHA,
CMEPTh IKOTO OB’ s13aHa 3 YOpHOOMIIBCHKOIO KATacT-
podoro — 39 788. Cepen mocrpaxkaanux 10 KaTeropii
1 (HasIBHICTh BCTAHOBJICEHOTO ILIIJITXOM MEIUYHOI €KC-
MepTU3u 3B’SI3KY 3aXBOPIOBAHHS, 110 TMPU3BEIO /10
IHBaJIiMHOCTI 3 BIUIMBOM HaciinkiB aBapii Ha YAEC)
cranoM Ha 01.01.2026 poky Hanexanu 87 206 ocid
(43 727 — JIHA, 43 479 — notepmini); aiTeit iHBaniniB
YAEC — 824), MakcuMyM I1i€i TPYIU MOCTPAXKIATAX
3apikcoBanuii B 2014 pik — 117 158 oci6. B cTpykTypi
IMIOCMEPTHUX CIpPaB MEIUYHOI EKCHEPTU3U 3B SI3KY
3aXBOPIOBAaHb 1110 MPU3BEIN 0 CMEPTi MocTpaxkia-
JINX aOCOJIIOTHO AOoMiHYyI04oi € Kateropist 1 — 51,25 %
(10 807 BumagkiB), sKi K MALliEHTU 3 €KCHOEPTHO
BUBIipEeHUM TIPUYMHHO-HACIITKOBUM 3B’SI3KOM 3
BILJINBOM paJlialliifHOTO OMPOMiHEHHS Ta HACTiAKaMu
aBapii Ha YAEC i migTBepIkeHOI0 BTPATOIO IMpare3-
JTaTHOCTI MaJIX OiJIbLI BaXXKWI TeKOMITEHCOBAaHUA Me-
pebir 3axBoproBaHb. Ha npyromy micui — JikBigaTopu
2A kateropii (22,01 %), sxi 6paiu ydacTb y podoTax 3
JIHA i Ha nepiux etanax aBapii Ta OTpUMasy MiIBU-
ILIeHi 1031 OMPOMiHEHHS. 3JI0SIKiCHi HOBOYTBOPEHHS
cram B 2013—2024 pokax cTrajy MpUYMHOIO CMEpPTi
52,59 % nocrpaxaanux. Y CTPYKTypi OHKOJOTIUHUX
MOCMEPTHUX eKCNepTHUX BunaakiB (n = 11 090)
BripomoBxk 2019—2024 pokiB OCHOBHA IpUYMHA
CMEpTi HaJIEXXUThb JJO OHKOIreMaTOJOTIYHUX 3aXBOPIO-
BaHb (16,16 %), paky ToBcTOi Kuiiku (15,00 %), paky
MOJIOUHOI 3ay103u y XiHOK (12,69 %), paky mepen-
MiXypoBoOi 3271031 Yy 40Ji0BiKiB (13,38 %), paky jiereHb
Ta BepxHix auxaabHux wsxis (10,15 %). [IpuunHoio

CMEpPTi 4Yepe3 OCHOBHi CeplEeBO-CYAMHHI 3aXBOpPIO-
BaHHS Y NOCTpaxXKaaaux BHACIiAOK aBapii Ha YopHo-
omnbeokiit AEC cranu 42,79 % BUIankiB eKCIepTH-
31, XPOHIYHI 3aXBOPIOBAHHSI IUXAJIbHOI CUCTEMU —
3,0 %, iHwi xBopoobu 3arajoM — 2,9 %. XpoHiuHa
cepleBO-CyAMHHA IIaTOJIOrig cTajda MPUINHOIO
cMepTi y 44,0 % (n=4 468) BUNanKiB HEOHKOJIOTIYHUX
3aXxBOPIOBaHb, XPOHiUHA LIepeOpOo-BacKyIsIpHa MaTo-
Jorist — y 45,56 % (n=4 554) Bunaaxis. Lli pe3ynbra-
THU BiNOBiJal0Th HAUBAXJIMBIIIUMU HEMyXJIMHHUMU
Ta OyXAuHHUM edektamu depe3 40 pokiB Tmicis
aBapii, a came MigBUILIEHHIO 3aXBOPIOBAHOCTI Ta
cMepTHOCTI yyacHUKiB JIHA Bim ceplieBo-CyaIMHHUX
3aXBOPIOBaHb; BUCOKBII YaCTOTHI LIepeOPOBACKYJISIP-
HUX 3aXBOPIOBaHb Ta KOTHITUBHUX ITOPYIIEHD Y yJac-
HukiB JIHA; BUCOKOMY piBHIO 3aXBOPIOBAHOCTI Ha ycCi
dopMu paxky B ydacHukiB JIHA, 1o nepeBuirye
HalliOHAJIbHUIA piBEHb; iCTOTHOMY MEpPEeBUILECHHS
OYiKyBaHOI'O PiBHSI 3aXBOPIOBAHOCTI Ha paK ILIUTO-
BUaHOI 3ai03u cepen YJIHA — y 4,4 pa3u, eBakyiio-
BaHuX — y 4,0 pa3u, MellKaHLiB 3a0pyIHEHUX TepU-

Topiii — y 1,3 pa3u; 3aXBOPIOBaHICTh Ha JeHKeMil Ta
nimpomu YJIHA y 1,5 pa3u Ta eBakyiioBaHux y 1,4
pa3y BUILMMM 3a HALliOHAJIbHUI piBEHb; 3aXBOPIO-
BaHicTh XiHOK-y4yacHU1b JIHA Ha pak MmonouHoi 3a-
no3u y 1,6 pa3u BuIlla 3a O4iKyBaHUI PiBeHb.
BucnoBku. Bripogosx 2008-2025 pokiB mae Micle
CYTTEBE 3POCTAHHSI CMEPTHOCTI 1, BiIMOBiAHO, CKOPO-
YEeHHSI YMCEJIbHOCTI BCiX KaTeropii IMocTpaxaanux,
ajie B meply uyepry — ydyacHukiB JIHA. ¥V BinganeHuit
niciasaBapiiiHUiA mepioa MeAM4YHa eKCIlepTu3a 11010
HacigkiB aBapii Ha YopHoOmnbewKiit AEC memoH-
CTPYIOTh CTiliKe ¥ He3MiHHE JIOMiHYBaHHSI OHKO-
JIOTIYHUX Ta TSIXKKMX XPOHIYHMX HEOHKOJOTIYHUX
3aXBOPIOBaHb K BU3HAYAIBHUX IIPUYMH BTPATU 300~
pOB’s, iIHBaJIIHOCTI Ta CMEPTi MOCTpaxkaaInX, a 30e-
peXeHHs 3HAYHOTO 00CATY eKCIIePTHOI JisIIbHOCTI Ha
TJi TPUBAJOTO CKOPOYEHHSI YMCEJIbHOCTi KOHTHUH-
TeHTIB IePEKOHIMBO 3aCBiTUy€e CUCTEMHMIA, IIpOrpe-
CYIOUM i colliajibHO 3HAUYIIUI XapaKTep BiggaJleHUX
MEIWYHUX HaACJiIKiB KaTacTpodU Ta KIOUOBY JT0Ka-
30BY POJIb MEANYHOI €KCIEePTU3U Y 1X BCTAHOBJIEHHi.
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STRUCTURE OF CAUSES OF DEATH DUE TO THE MOST
COMMON NON-ONCOLOGICAL AND ONCOLOGICAL DISEASES
AMONG VICTIMS OF THE CHORNOBYL ACCIDENT IN THE
REMOTE POST-ACCIDENT PERIOD ACCORDING TO THE
MATERIALS OF THE MEDICAL EXPERTISE OF THE CAUSAL
RELATIONSHIP OF DISEASES WITH THE IMPACT OF THE
CONSEQUENCES OF THE CHORNOBYL CATASTROPHE

Sushko V.0., Kolosynska O.0., Vdovenko V.Yu.

State Institution «National Research Center for Radiation Medicine, Hematology and Oncology of The
National Academy of Medical Sciences of Ukraine», Kyiv, Ukraine

Background. With the passage of time after the
Chornobyl catastrophe, mortality among the affected
people (participants of works for liquidation of acci-
dent consequences — PLC and victims — evacuees,
residents of contaminated territories) is increasing,
which is confirmed by demographic and population
studies. The problem of expertise of the causes of
death in the affected contingents is becoming more
and more relevant. Since 1988, the Central Interde-
partmental Expert Commission (CIEC) has been
operating on the basis of the NRCRMHO to establish
the causal relationship of diseases that led to disability
and death with the action of ionizing radiation and
other harmful factors as a result of the accident at the
Chornobyl Nuclear Power Plant.

Objective. To conduct a systematic analysis of the
structure of mortality due to the most common non-
oncological and oncological diseases among the
affected contingents of the Chornobyl accident based
on the materials of the medical expertise of the causal
relationship of diseases with the impact of the conse-
quences of the Chornobyl catastrophe.

Methods. The work was carried out in the design of a
retrospective-prospective study based on the materials
of medical expert cases of CIEC (during 2013—2024,
64,174 expert medical cases were considered, includ-
ing 21,085 post-mortem) using a systematic analytical
approach and evidence-based statistical analysis. As of
01.01.2026, 1,460,626 adults, including 208,545 chil-
dren, had the status of victims of the Chornobyl catas-
trophe in Ukraine. The total number of affected adult
citizens as of 01.01.2026 compared to 2008 decreased
by 582,455 people, or by 31.75 % (from 1,834,536 to
1,252,081 people). The number of PLC during this
period decreased from 276,327 to 135,180, or by
141,147 people (51.08 %), that is, over the past 17
years, more than every second participant in the liqui-

dation of the consequences of the Chornobyl accident —
clean-up worker has died. The number of adult victims
decreased from 1,558,209 in 2008 to 908,336 in 2026,
or by 41.71 % (649,873 people). The number of chil-
dren affected by the Chernobyl accident decreased
from 534,568 people in 2008 to 208,545 in 2026, or by
326,023 people. The number of spouse (widow) of a
deceased citizen whose death is related to the
Chornobyl catastrophe on 01 January 2026 is 39,788
people. As of 01.01.2026, 87,206 people (43,727 —
clean-up worker, 43,479 — victims) belonged to cate-
gory 1 (the presence of a link between the disease that
led to disability with the impact of the Chernobyl acci-
dent) as of 01.01.2026 (43,727 — PLC, 43,479 — vic-
tims); children disabled by the Chernobyl NPP —
824), the maximum of this group of category 1 was
recorded in 2014 — 117,158 people. In the structure of
post-mortem cases of medical expertise of the causal
relationship of diseases that led to disability and death
with the action of ionizing radiation, category 1 —
51.25 % (10,807 cases) is absolutely dominant, which,
as patients with an expertly verified causal relationship
and confirmed disability, had a more severe decom-
pensated course of diseases. In second place are the
PLC of the 2A category (22.01 %), who participated
in the work the first stages of the accident and received
high radiation exposure. Malignant neoplasms in
2013—2024 caused the death of 52.59 % of cases that
undergone medical expertise. In the structure of onco-
logical post-mortem expert cases (n=11,090) during
2019—2024, the main cause of death is oncohemato-
logical diseases (16.16 %), colon cancer (15.00 %),
breast cancer in women (12.69 %), prostate cancer in
men (13.38 %), lung and upper respiratory tract can-
cer (10.15 %). The cause of death due to major cardio-
vascular diseases in people affected due to the
Chornobyl accident (PLC and victims) was 42.79 % of

National Academy of Medical Sciences of Ukraine 4 Sl «National Research Center fof Radiation Medicine, Hematology and Oncology»

expertise cases, chronic diseases of the respiratory
system — 3.0 %, other diseases in general — 2.9 %.
Chronic cardiovascular pathology caused death in
44.0 % (n=4,468) of non-oncological diseases,
chronic cerebrovascular pathology in 45.56 % (n =
4,554) of cases. These results correspond to the most
important non-tumor and tumor effects 40 years after
the accident, namely an increase in the morbidity and
mortality of PLC from cardiovascular diseases; high
incidence of cerebrovascular disease and cognitive
impairment in PLC; high incidence of all forms of
cancer in PLC, which exceeds the national level; a
significant excess of the expected incidence of thyroid
cancer among PLC — by 4.4 times, evacuees — by 4.0
times, residents of contaminated territories — by 1.3
times; the incidence of leukemia and lymphoma of
the PLC is 1.5 times and the incidence of evacuees is
1.4 times higher than the national level; the incidence

of breast cancer in PLC-womens is 1.6 times higher
than expected.

Conclusions. During 2008—2025, there was a signifi-
cant increase in mortality and, accordingly, a reduc-
tion in the number of all categories of affected cohorts
of people, but primarily PLC. In the remote post-acci-
dent period, medical expertise on the consequences of
the Chornobyl accident demonstrates a stable and
constant dominance of oncological and severe chron-
ic non-oncological diseases as the determining causes
of loss of health, disability and death of affected con-
tingents, and the preservation of a significant amount
of expert activity against the background of long-term
reduction in the number of contingents convincingly
testifies to the systemic, progressive and socially signif-
icant nature of the long-term medical consequences of
the catastrophe and the key evidentiary role of medical
expertise in their establishment.
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PAJIIAIIIMHO THJIYKOBAHI YPAXKEHHSA BPOHXOJIETEHEBOI
CHUCTEMM IIPU IHTAJIAIIMHOMY HAJIXO/KEHHI
PAIIOHYKJIIIIB BHACJIIIOK YOPHOBMJIbCBKOI

KATACTPO®U

Cymxko B. O., IIIBaiiko JI.1., ba3uka K./I., Koaocurceka O. O., Anocrososa O.B.

Lepaucasna ycmanosa «HayionanvHuil Haykosuii uenmp paoiayitiHoi MeouyuHu, eemamonoeii ma
onkonoeii Hauionanvroi akademii meduunux nayx Yxpainu», Kuie, Yxpaina

AKTyanbsHicTh. ABapis Ha YopHOOUIIbCHKii aTOMHIM
€JICKTPOCTaHIIil CIpUYMHMIA MacIITaOHe pamioak-
THBHE 3a0pYyIHEHHs JOBKULIS Ta IpU3BeJia 10 3Had-
HOTO OIMPOMiHEeHHS HacelleHHsI. OTHUM i3 TIPOBiTHUX
LLIJISIXiB HAIXOIKEHHS paJioOHYKJIiIiB B OpTaHi3M CTaB
IHTAJSILIAHWNA, 10 3YMOBMJIO CYTTEBE YpaKeHHS
OpoHxoJjiereHeBoi cuctemu. Haiibinblioro BILIMBY
3a3Hajld YYaCHUKM JIiKBiJallil HacJiAKiB aBapii
(YJIHA), ocobnuBo B paHHil miciasiaBapiiiHUiA mepi-
on. BpaxoByrouM BMCOKY MOILIMPEHICTh i TSKKICTb
BigmajseHMX HaCJiaKiB, mpobieMa pagialiiHuX ypa-
XKEHb OpraHiB JIUXaHHS 3aJIMILIAETHCS aKTyaJlbHOIO 1
CBHOTOJTHI.

Merta po6otu. IIpoaHanizyBatu 0coOJIMBOCTI (hopMy-
BaHHS, nepebiry Ta BiggajJeHMX HACIiAKIB ypaXeHb
OpOHXO0JIEr€HEBO1 CUCTEMU BHAC/IAOK 1IHTaJISILIITHOTO
HaIXOJKEHHS palioHyKIiniB micis aBapii Ha HAEC.
Marepianu Ta MeToam. [IpoBeaeHO aHATITUYHUI Or-
JISA TIyOsTikaliii aBTopiB i mapTHepiB 3a 1988—2025
POKHU.

PesynbraTu. [Hransuiline HagxXoIKeHHS pagioaKTUB-
HUX aepo30JliB OyJ0 OOHUM i3 KIIOYOBUX (haKTOPiB
¢dopMyBaHHSI BHYTPILLIHLOIO onpoMiHeHHs v YJIHA
1986 poky. Posmopnin pamioHYKIiIiB y IUXaIbHUX
LLIJTSIXaX 3ajiexkaB BiJl po3Mipy YacTOK: BEJIMKi YaCTKU
OCiIaiv y BEpXHiX JUXATbHUX LIJISIXaX, TOMAI SIK IpiOHi
IIPOHUKAJIN Y OPOHXHU Ta aIbBE0JIM, CTBOPIOIOYN YMO-
BU 11 TPUBAJIOrO JOKAJIbHOIO OIIPOMiHEHHS TKa-
HUH. OCHOBHMI BHECOK Y 03y OITPOMiHEHHSI JIETeHiB
3abe3revyBajii pyTeHilt, HENTYHi# i uepiit. loBene-
HO, 1110 BHYTPIilLIHE ONPOMiHEHHSI peasli3yeThCs Iepe-
Ba>KHO MPOTSATOM IEPLLIOTO POKY MiCJIsl aBapii, TOAI SIK
y TTOAAJIbIIOMY 3HAUEHHSI MalOTh JOBIOXMBYYi TpaH-
cypaHoBi e1eMeHTH. CyMapHi 1031 ONPOMiHEHHS Jie-
reHeBoi TKaHUHU y YJIHA Oyiu 3Ha4HO BUIIUMMU,
HiX y 3araJlbHOro HaceJeHHsI, 1110 3yMOBUJIO (hOpMY-
BaHHSI K paHHIX, TaK i BiJgaJeHUX IaTOJOTiYHUX
3MiH OpoHXxoJjereHeBoi cucteMu. Emigemiosnoriuxi
TOCJIiIXKEeHHS CBiT4aTh PO 3HAYHE 3POCTAHHS 3aXBO-
PIOBAHOCTI Ha XPOHiIYHI HecnelM(iuyHi 3aXBOPIOBaH-
Hs JereHb cepen YJIHA. IpoBinHe Miclie B ix CTpyK-
Typi 3afiMa€e XpOHIYHE OOCTPYKTUBHE 3aXBOPIOBAHHSI

JIeTeHb, YacTKa SIKOTO CTaHOBUTH Oau3bkKo 77%.
BcTaHoBIE€HO MOCTOBIpHUI 3B’SI30K MiX PiBHEM OIl-
POMiHEHHSI Ta PU3MKOM PO3BUTKY L€l IaTOJIOTil
(500+ M3B). Kniniunuit miepebir ypakeHb OpOHXOJIe-
TreHeBOI CUCTEMU MA€ XapaKTepHi 0COOIMBOCTI. Y paH-
HbOMY MEpioAi BiI3HAYAEThCS TaK 3BAHUU «4OPHO-
OMIBCHKUI pecIipaTOPHUN CUHAPOM», IKUM MPOSIB-
JISIETHCS MTOJAPA3HEHHIM IUXAJIbHUX IUISIXiB, KalllieM
i 3aauiKoro. BogHoyac moyaTKoBi CTalii 3aXxBOPIO-
BaHHSI XapaKTEPU3YIOThCS MaJIOBUPAKEHOI CUMITO-
MaTUKOW. Y MOJaJibIIOMY BiOYBa€ThCs MPOrpecy-
BaHHS MATOJIOTil 3 PO3BUTKOM TSIKKUX OOCTPYKTHB-
HUX TOpYlLIEeHb, THIHHOTO €HAOOPOHXITY, YaCTUMU
3aroCTpEeHHSIMU Ta 3HUXKEHHSIM (DYHKIIOHAJIbHUX
MOKAa3HUKIB AuXaHHsI. MopdonoriyHi 3MiHU BKIIIO-
YaloTh PO3BUTOK aTpoiuHOro eHI00POHXITY, (PiOPO-
3y, AedopMalii OpoHxiB, eM@izeMu Ta THEBMOCKIIE-
po3y. OyHKIIOHATBHI JOCIIIKEHHST BUSIBIIIOTH TO-
pYLUIEHHS BEHTWISILiIMHOI Ta Audy3ifiHOI 34aTHOCTI
JIETEHb, 110 HEPIAKO CYIPOBOIXKYETHCS JIET€HEBOIO
rinepreHsieto. BcTaHOBIEHO 1030BY 3a/IEXKHICTh MiX
CTyleHeM OMNPOMiHEHHSI Ta BUPAXEHICTIO (PYHK-
LioHaNMbHUX ITopylieHb. CUCTeMHUIT maToMopdo-
JIOTIYHUI aHaji3 Bepu(iKyB Yy CIMU30Bili OOOJOHIII
OpoHXiB TpaHC(OPMOBAHICTh pereHepaliiiHuX Mpo-
1IeCiB, CBOEPIAHICTh ypaxkKeHHSI MiKpPOCYAMH, TOpY-
meHHs ¢iOpuiaoreHe3y Ta OCOOJMBOCTI XpOHi3allii
zanajeHHs. Jdng YJIHA, gki 3a3Hany iHrajJsiuiiAHol1
Nii palioHYKIIiIiB Oyja XxapakKTepHOIO HasIBHICTb 03-
HaK MPUCKOPEHHS OHOBJICHHS KJIITUHHUX TTOMYJISILii
Ta eniTejliaabHi KJIITUHU 31 3MiHEHUM (DEHOTUIIOM Y
CJIN30Bii1 000JIOHIII OPOHXiB, 3HAYHA eKCITPeCii MToc-
KOKJIITUHHOI MeTariasii Ta BUpa3HOoi 0a3aJbHO-KITi-
TUMHHOI rinepruiasii MoBepXHEBOTO eMiTelilo, a TAaKOX
JIMCILIa3i1 MTOBEPXHEBOIO eMiTeIil0 Pi3HOI0 CTYIIEHIO;
Iedopmallii, CKJIepo3y Ta riajiHo3y ermiTesliaibHoi 0a-
3aJbHOI MeMOpaHu OpoHXiB. BomHoyac y mauieHTiB
VJIHA BcTaHOBJIEHO 3HAYHUU crOekTp (9 miaTumiB)
MaToJIOTil LMJIiapHOIro arapary BiliuacTuX KJIITHUH.
BusBieHHs pamioHyKJIiIiB Y KJAiTUHAX JereHeBOl TKa-
HUHU MiATBEPIKYE iX Oe3MOocCepeaHIO YYacTh y MaTo-
reHesi uux 3MmiH. ITpu mpoBeaeHi MiKpo6ioJoriYyHOTO

aHaJlizy MOKPOTHUHHS i €HA0OpOHiIaTbHOTO BMICTY Y
VIJIHA (1994—2004 pp.) OyB BUIUICHUIA LIAWAN psi
MIKpOOpPraHi3MiB, 1110 BiIHOCSATbHCS SIK A0 PE3UACHT-
HOI, TaK i 70 MaToreHHoiI Mikpodaopu. Y Bcix obcTe-
xeHux YJIHA mpu GakTepiosoriYyHOMY MOCHiIKEeHHI
eHJI00pOHXiaTbHMX 3MUMBIB OyJIM BUIiJIEHI MiKpOOp-
TaHi3MHM B acollialisgx 2-4 BUIiB pi3HUX POIiB, SKi Ma-
JIN pi3HY YYTJIMUBICTb A0 aHTUOAKTEpiaJbHUX Mpera-
paTiB. 3a mTaHUMU MOPDOJIOTIYHOTO YIBTPACTPYKTYP-
Horo aHanizy B YJIHA npucyTHe rimboke NMpOHUK-
HEHHSI MiKpOOpPraHi3MiB y BlacHY IUIAaCTUHKY CJIM30-
BOI 000JOHKM OpOHXiB. BaxkimBoIO OCOOJMBICTIO €
BUCOKa KOMOPOIAHICTh Y MOCTPaXKaaauX, 110 BKIIO-
Yae MaToJIorilo cepleBO-CYAUMHHOI, HEPBOBOI, EHA0K-
PUHHOI cucTeM i opraHiB TpaBiaeHHs. Lle cyrTeBo
YCKJIAIHIOE TIepedir OpOHXOJEreHEBUX 3aXBOPIOBAHb i
MOTipIIy€e MPOrHO3. IMYHOJIOTiUHI 3MiHM XapaKTepu-
3YIOThCSI MOPYUIEHHSIM KJIITUHHOTO Ta TYMOPAJIBHOTO
iMyHIiTETY. ¥ paHHbOMY IIEepiodi IlepeBaxka€e iMyHHa
HEJAOCTaTHICTh, TOMAI K Yy BigmalleHOMYy — aKTHBaLlis
IIUTOTOKCUYHUX Ta IMYHOKOMIUIEKCHUX peaKIIiid.
BusiBneHo 3B’130K MixK iMyHOJIOTIYHMMU ITOKa3HUKA-
MM Ta CTyIIeHeM NopylueHHs GyHKLil nuxaHHs. Dop-
MYBaHHS TaTOJOTil Ma€ CTamiHMI XapakTep: Bil

TOCTPUX PECIipPaTOPHUX MPOSIBIB y MEPIIi MicsILli 10
PO3BUTKY XPOHIUHUX OOCTPYKTUBHUX 3aXBOPIOBAHB
JiereHb yrnpomoBxk 10—15 pokiB i MABUIIEHHS pU3UKY
paky JereHb y BimpameHoMy mnepiogi (13—45 pokiB
TTiCJIST OTIPOMiHEHHST).

BucHoBku

1. bpoHxoaereHeBa cuUcTeMa € OOHIEID 3 OCHOBHMX
MillIeHe! TIpU [ii i0Hi3yI0UOro BUMTPOMiHEHHS B YMO-
Bax YopHOOUIBbCHKOI KaTacTpodu.

2. IHransauiliHe HagXoMXXeHHS padiOHYKJIiiB Bigirpae
KJTIOYOBY pOJIb Y (DOPMYBaHHI K paHHIX, TaK i Bigma-
JICHUX YpaXkeHb OpraHiB IUXaHHS.

3. IIpoBigHOIO MAaTOJIOTIEI0 € XPOHIYHE OOCTPYKTUBHE
3aXBOPIOBAHHS JIETCHb, SIKE XapaKTepU3YEThCS MaTo-
MOpP(dO30M, TIPOTPECYIOUNM IIepediroM i TSKKUMU
(byHKILIIOHATEHUMU MOPYIIEHHSIMMU.

4. BCcTaHOBJIEHO MO30BY 3aJIEXKHICTh MiXX PiBHEM OIl-
POMiHEHHS Ta PO3BUTKOM KJIiHiYHUX, (DYHKIIIOHAIb-
HUX 1 IMyHOJIOTIYHUX 3MiH.

5. ¥YpaxkeHHS1 OPOHXOJETeHEeBOI CUCTEMU CYIPOBO/I-
JKYETbCSI BUCOKOIO KOMOPOIAHICTIO Ta CUCTEMHUMU
MOPYIICHHSIMH OpraHi3My.

6. Y BigmajieHOMy nepioni 3HAYHO 3POCTAE€ PUBMK
PO3BUTKY 3JI0SIKICHUX HOBOYTBOPEHD JIETEHb.
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RADIATION-INDUCED DAMAGES OF THE BRONCHOPULMONARY
SYSTEM UNDER RADIONUCLIDES INHALATION AS A RESULT OF

THE CHORNOBYL CATASTROPHE

Sushko V.O., Shvaiko L.I., Bazyka K.D., Kolosynska O.0., Apostolova O.V.

State Institution «National Research Center for Radiation Medicine, Hematology and Oncology of The
National Academy of Medical Sciences of Ukraine», Kyiv, Ukraine

Background. The accident at the Chernobyl nuclear
power plant caused large-scale radioactive contamina-
tion of the environment and led to significant exposure
of the population. One of the leading ways of radionu-
clide entry into the body was inhalation, which led to
significant damages to the bronchopulmonary system.
The participants of the liquidation of the conse-
quences of the accident — clean-up workers (PLCA),
especially in the early post-accident period, were most
affected. Given the high prevalence and severity of
long-term consequences, the problem of radiation
damage of respiratory system remains actual today.
Objective. To analyze the features of the formation,
course and long-term consequences of the bron-
chopulmonary system damage as a result of radionu-
clides inhalation after the Chornobyl accident.
Materials and methods. An analytical review of the
publications of authors and partners for 1988—2025
was carried out.

Results. Inhalation intake of radioactive aerosols was
one of the key factors in the formation of internal irra-
diation for the PLCA in 1986. The distribution of
radionuclides in the respiratory tract depended on the
size of the particles: large particles were deposited in
the upper respiratory tract, while small particles pene-
trated into the bronchi and alveoli, creating conditions
for long-term local irradiation of tissues. The main
contribution to the dose of lung irradiation was provid-
ed by ruthenium, neptunium and cerium. It has been
proven that internal irradiation is realized mainly dur-
ing the first year after the accident, while in the future
long-lived transuranic elements are important. The
total doses of lung tissue irradiation in PLCA were sig-
nificantly higher than in the general population, which
led to the formation of both early and long-term
pathological changes in the bronchopulmonary sys-
tem. Epidemiological studies indicate a significant
increase in the incidence of chronic nonspecific lung
diseases among PLCA. The leading place in their
structure is occupied by chronic obstructive pul-
monary disease, the share of which is about 77%. A re-
liable relationship has been established between the
level of radiation and the risk of developing this

pathology (500+ mSv). The clinical course of lesions
of the bronchopulmonary system has characteristic
features. In the early period, the so-called «Chornobyl
respiratory syndrome» is noted, which is manifested by
irritation of the respiratory tract, cough and shortness
of breath. At the same time, the initial stages of the dis-
ease are characterized by mild symptoms. In the
future, the pathology progresses with the development
of severe obstructive disorders, purulent endobronchi-
tis, frequent exacerbations and a decrease in respirato-
ry function. Morphological changes include the devel-
opment of atrophic endobronchitis, fibrosis, bronchial
deformities, emphysema, and pneumosclerosis. Func-
tional studies reveal a violation of the ventilation and
diffusion ability of the lungs, which is often accompa-
nied by pulmonary hypertension. A dose relationship
between the degree of exposure and the severity of
functional disorders has been established. Systemic
pathomorphological analysis verified in the bronchial
mucosa the transformability of regenerative processes,
the peculiarity of microvascular damage, fibrilogenesis
disorders and features of the chronicity of inflamma-
tion. PLCA exposed to the inhalation effect of
radionuclides were characterized by the presence of
signs of acceleration of cell population renewal and
epithelial cells with an altered phenotype in the
bronchial mucosa, significant expression of squamous
cell metaplasia and expressive basal cell hyperplasia of
the superficial epithelium, as well as dysplasia of the
superficial epithelium of varying degrees; deformity,
sclerosis and hyalinosis of the epithelial basement
membrane of the bronchi. At the same time, a signifi-
cant spectrum (9 subtypes) of the ciliary apparatus of
ciliated cells has been established in patients of PLCA.
The detection of radionuclides in lung tissue cells con-
firms their direct participation in the pathogenesis of
these changes. During the microbiological analysis of
sputum and endobronial content in PLCA (1994—
2004), a number of microorganisms belonging to both
resident and pathogenic microflora were isolated. In
all PLCA examined, during the bacteriological study
of endobronchial swabs, microorganisms were isolated
in associations of 2—4 species of different generation,

National Academy of Medical Sciences of Ukraine 4 Sl «National Research Center fof Radiation Medicine, Hematology and Oncology»

which had different sensitivity to antibacterial drugs.
According to the morphological ultrastructural analy-
sis in PLCA, there is a deep penetration of microor-
ganisms into the own plate of the bronchial mucosa.
An important feature is the high comorbidity in the
victims, which includes pathology of the cardiovascu-
lar, nervous, endocrine and digestive systems. This sig-
nificantly complicates the course of bronchopul-
monary diseases and worsens the prognosis. Immuno-
logical changes are characterized by a violation of cel-
lular and humoral immunity. In the early period,
immune deficiency prevails, while in the distant peri-
od — the activation of cytotoxic and immunocomplex
reactions. A relationship between immunological indi-
cators and the degree of respiratory dysfunction has
been revealed. The formation of pathology is of a
staged nature: from acute respiratory manifestations in
the first months to the development of chronic
obstructive pulmonary diseases within 10—15 years
and an increased risk of lung cancer in the long term
(13—45 years after irradiation).

Conclusions

1. The bronchopulmonary system is one of the main
targets when exposed to ionizing radiation in the con-
ditions of the Chornobyl catastrophe.

2. Inhalation intake of radionuclides plays a key role in
the formation of both early and long-term respiratory
damages.

3. The leading pathology is chronic obstructive pul-
monary disease, which is characterized by pathomor-
phosis, progressive course and severe functional
impairment.

4. A dose relationship between the level of exposure
and the development of clinical, functional and
immunological changes has been established.

5. Damage of the bronchopulmonary system is accom-
panied by high comorbidity and systemic disorders of
the organism.

6. In the long term, the risk of developing malignant
neoplasms of the lungs increases significantly.
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PAIIOBIOJIOTTYHI ACITEKTH ABAPII HA YAEC

Taabko B. B.

Iepacasna ycmanosa «HayionanvHuil Haykosuil uenmp paoiayiiiHoi MeouyuHu, eemamonoeii ma
oukonoeii Hauionanvhoi akademii meouunux nayk Yxpainu», Kuie, Ykpaina

RADIOBIOLOGY ASPECTS OF THE CHORNOBYL NPP ACCIDENT

Talko V. V.

State Institution «National Reserch Center for Radiation Medicine, Hematology and Oncology of the
National Academy of Medical Science of Ukraine», Kyiv, Ukraine

yJacHa 3arajibHa ((hyHaaMeHTaJIbHa) paaio0iono-

Tisl SIBJISIE COO0I0 KOMILJIEKCHY MiXXIUCLUIITiHAP-
HY 00J1aCTh 0i0JI0riYHOI HAyKHU, 1110 Ma€ YiTKO BUJLJIEHI
OKpeMi HallpsSIMKU: MeIMYHa Panio0iosoris (BKIYaEe
MpoTUpadialliiHUI 3aXxMCT i Tepamilo, pamialliiHy
ririeHy, pamiauiiiHy iMyHOJIOTiIO i pamio0ioJiorito myx-
JIMH), pamialiiiHa eKOJIOTis, pajialliliHa TeHeTHKa,
ciIbChbKOTrocrnoaapchbka paaiobiosioris, pagiauiiiHa 1u-
TOJIOTisl, pafdialiiiHa Oiodizuka, KocMmiuHa paiio-
Giosorist Towo. ToA0BHUM 3aBOAHHSM paaiobiosnorii
IK (pyHIAMEHTaJIbHOI HayKU, IO CKJIAma€e MpeaMeT il
JIOCJIiIKeHb, € BUBUEHHS 3aKOHOMipHOCTEN 0iooTriu-
HOI Ail i0Hi3y104Oi pajiallii Ha XXMBUI OpraHi3M 3 Me-
TOIO OBOJIOIIHHSI KepyBaHHSI MOro peakiisIMU Ha OII-
pomiHeHHs. CaMocTifiHe 3HaUYeHHS Ma€ TIOXigHe Bif
TOJIOBHOI'O 3aBIaHHSI OKPEMOTO BEJMKOIo HaIlpsMmy
TaK 3BaHOI MPUKJAAHOI paaiobioiorii, 110 CIYrye
MNpakKTUYHOMY BTIUJIEHHIO 3aBIaHb YyCiX HampsMKiB
panioGioJiorii. Buxoastuu 3 MeTOA0J10Tri1 TeOpil Mi3HAH-
HS B HAyKOBOMY ITi3HAHHI € ABa PiBHi: eMITipUYHUHI i
TEOPETUYHUI, B IKMX 3aCTOCOBYIOThCS 3arajibHi MeTO-
W, BiAMOBiMHO, eMITipM4yHi (MoOAEeaIOBaHHS, (aKTr,
EKCITepUMEHT, OITMC i CIIOCTEepPEXKEHHS) i TeOpeTHUYHi
(cunte3 i ananiz). PagioGiosnoris Oyia i 3aUIIAETHCS
3HAYHOIO MipOl0 EMITipUYHOI0 HayKOBOIO JIUC-
LIMIUTIHOIO, KOJM BIiAIOBiAi OTPUMYIOThCSI TOJOBHUM
YMHOM Y pe3yJibTaTi eKcrnepuMeHTy. BogHoyac po3Bu-
TOK pafio6ionorii xapakTepru3yeThCsl IEBHUMU eTara-
MM (MepiogamMm), sIKi 3aBEPITYIOTHCS (POPMYTIOBAHHIM
HOBMX 3aKOHOMipHOCTEeI, KOHLIEIIii1, 3aKOHIB, Ta Ie-
pexoaoM Ha BULIMI 11abeab HAyKOBOIro Mi3HaHHs. B
icTopii pPO3BUTKY pamio0ioJiorii BUAISIOTH YOTUPHU
etanu. YeTBepTuii eTanm pPo3BUTKY panaiodioiorii (cy-
YaCHWI) MOB’SI3aHUI i3 BIUIMBOM Ha OiOTy HACIIiIKiB
SIIEPHUX Ta 1HIIMX TEXHOT€HHMX KaTacTpod, y TOMY
yucii, aBapii Ha YopHoOunbchKiit AEC. YopHo-
OubCchbKa KaTacTpoda 3arocTpuia yBary (paxiBIliB IO
npobyieM paaiodionorii Ta pagialiiiHOT MEAULIMHU, Ce-
pen SIKUX 0COOJMBOI aKTyaJIbHOCTI HAOYJIM JOCTiAKEeH -

Modern general (fundamental) radiobiology is a
complex interdisciplinary area of biological science,
which has clearly identified separate areas: medical
radiobiology (including radiation protection and
therapy, radiation hygiene, radiation immunology
and tumor radiobiology), radiation ecology, radia-
tion genetics, agricultural radiobiology, radiation
cytology, radiation biophysics, space radiobiology,
etc. The main task of radiobiology as a fundamental
science, which is the subject of its research, is to
study the regularities of the biological action of ion-
izing radiation on a living organism in order to mas-
ter the control of its reactions to irradiation. An
independent significance is derived from the main
task of a separate major direction of the so-called
applied radiobiology, which serves as a practical
implementation of the tasks of all directions of
radiobiology. Based on the methodology of the the-
ory of knowledge, there are two levels in scientific
knowledge: empirical and theoretical, in which gen-
eral methods are used, respectively, empirical (mod-
eling, fact, experiment, description and observation)
and theoretical (synthesis and analysis). Radio-
biology was and remains to a large extent an empiri-
cal scientific discipline, when answers are obtained
mainly as a result of an experiment. At the same
time, the development of radiobiology is character-
ized by certain stages (periods), which end with the
formulation of new patterns, concepts, laws, and the
transition to a higher level of scientific knowledge.
In the history of the development of radiobiology,
four stages are distinguished. The fourth stage of the
development of radiobiology (modern) is associated
with the impact on biota of the consequences of
nuclear and other man-made disasters, including
the accident at the Chernobyl nuclear power plant.
The Chernobyl disaster has drawn the attention of
specialists to the problems of radiobiology and radi-
ation medicine, among which the study of the
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HS MeXaHi3MiB Mil «MaJuxX» 103 ONpPOMiHEHHS,
edeKTiB CITOJYyYHOI Aii 10Hi3y104oi paaialii 3 iHIIUMUA
YUHHUKaMU (Pi3NIHOI, XiMigHOi a00 6ioJTOTiTHOI TTpH-
poIM, a TaKOX Po3poOKa i BUIIPOOYyBaHHS 3acO0iB 3
pagionpoTeKTOPHMMHU BlacTUBOCTAMU. IlapanenbHo
i3 pe3yabTaTaMM KIAIHIYHUX Ta eIigeMioJIoTiYHuX
IOCHiIXEHb 3 BU3HAYEHHS BilmaleHUX MEIUYHUX
HacCJiJKiB CYTTEBUII JOPOOOK y BUPIIIEHHS 3a3Haye-
HUX (yHIaAMEHTAJbHUX Ta MPUKIAAHUX TpodIeM
3pO0OJIEHO 3aBASKUA E€KCIIEPUMEHTAIBHOMY MOJEIIO-
BaHHIO papgiobionoriuAnx edekTiB YopHOOMIBLCHKOL
KatacTpodu. 30KpeMa, 3aCTOCYBaHHSI METOJIOJIOTil,
NMpUTaMaHHi paaiobioyiorii K iHTerpaTUuBHIN
MIKIMCUMIUTIHAPHIN Hayli, COPUSIIO MOTJIUOJIeHHIO
3HaHb 1IOJ0 OCOOJMBOCTEI pamioananTUBHOI BilMlo-
BiZli BHACHIZOK iHKOpHopalii pamioHyKJiIiB, Xpo-
HiuHOI Ta/ab0 MPOJIOHTOBAHOI [ii HU3BKO- Ta ILiJIb-
HOiIOHi3yI0UO01 pafdiallii, a TaKOX e(PeKTUBHOCTI iCHYIO-
YUX Ta HOBHUX PaIioNpOTEKTOpPIB i pamiomommdika-
TopiB. OTpuMMaHi 4YMCIIEHHI HOBi JaHi y pamiobio-
JIOTIYHUX AOCIIiIKEHHSIX HACIAKIB pafialliiiHOI aBapil
OPUMYCWIN TIePerssHYyTU AesIKi mapaaurMy pamio-
GioJorii i crToHyKam 10 (opMYTIOBaHHS HOBUX Tapa-
aurMm. Cepen MpiopuTETHUX PamiodioNoTiyHuX edek-
TiB, $IKi BIUIMBAIOTh HA 3MICT MapaaurM, BiI3HAYEHO
pagioaganTaliilo, iHAYKIil0 TeHOMHOI HecTabijb-
HOCTIi, BTpaTy 3JaTHOCTi ONPOMiHEHUX KJIITUH aleK-
BaTHO CIIpUAMaTU MO3ULIHHY iHpopMallilo, KyMyJs-
TUBHICTb 03 TIPU XPOHIYHIN Mii pamialii, HeeKBiBa-
JICHTHICTh 30BHIIIHBOIO i BHYTPillIHLOT'O OMPOMiHEH-
Hs1. OCKIiJTbKY BigI3epKaleHHS palialliifHOTO ypaXkeH-
Hs 'y GOpMi TpUBAIHMX eITireHeTUYHUX 3MiH a00 Harpo-
MaJXeHHi 1 BiICTpOYEHHi peaii3allii MPUXOBaAHUX
pagialifHMX MOILIKOIXEHb Y MOCAiAOBHOCTI KJIITUH-
HUX TOKOJIiHb € IIePEeKOHJIMBO JOBEACHUM (PaKTOM,
OKpecuiach IpobjeMa po3paxyHKiB 103 3a YMOB
XPOHIYHOI'O OMPOMiHEHHS, a TAKOX TpaHCTeHepalliii-
Hi e(peKTU ONMPOMiHEHHSI.

mechanisms of action of «small» doses of radiation,
the effects of the combined action of ionizing radia-
tion with other factors of a physical, chemical or bio-
logical nature, as well as the development and testing
of means with radioprotective properties have
become particularly relevant. In parallel with the
results of clinical and epidemiological studies on the
determination of long-term medical consequences,
significant progress in solving the above-mentioned
fundamental and applied problems has been made
thanks to the experimental modeling of the radiobio-
logical effects of the Chernobyl disaster. In particular,
the application of the methodology inherent in
radiobiology as an integrative interdisciplinary sci-
ence has contributed to the deepening of knowledge
about the features of the radioadaptive response due
to the incorporation of radionuclides, chronic
and/or prolonged exposure to low- and densely ion-
izing radiation, as well as the effectiveness of existing
and new radioprotectors and radiomodifiers.
Numerous new data obtained in radiobiological
studies of the consequences of the radiation accident
forced to reconsider some paradigms of radiobiology
and prompted the formulation of new paradigms.
Among the priority radiobiological effects that affect
the content of the paradigms, radioadaptation,
induction of genomic instability, loss of the ability of
irradiated cells to adequately perceive positional
information, cumulative doses during chronic radia-
tion exposure, non-equivalence of external and
internal radiation were noted. Since the reflection of
radiation damage in the form of long-term epigenet-
ic changes or accumulation and delay of the imple-
mentation of latent radiation damage in the sequence
of cell generations is a convincingly proven fact, the
problem of calculating doses under conditions of
chronic radiation, as well as transgenerational effects
of radiation, has been outlined.
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JTEPKABHMI1 PEECTP YKPATHU OCIB, IKI ITIOCTPAXKJIATIN
BHACJIJIOK YOPHOBUJIbCHKOI KATACTPO®MU, TA 1I0TO
BHECOK Y HAYKOBY OIIIHKY PAJIAIIIMTHUX PU3UKIB 114

310POB’SI HACEJIEHHS KPAIHU
Tepemenko C.0.!, I'vubko H.B.2, ®enipko I1.A.%3

"lepucasna ycmanosa «Ykpaincokuil yenmp inghopmayiiinux mexnoaoeiit ma Hauyionaavnoeo peecmpy»
Minicmepcmea oxoponu 30opos’s Ykpainu, m. Kuie, Yxpaina

?Jlepucasna ycmanosa « HauionanvHuil HayKo8uil yeHmp padiauitinoi meduyuru, eemamonoeii ma
onkonoeii Hayionanvroi akademii meduunux Hayk Ykpainu», m. Kuie, Ykpaina

SHauionanvha axademia meduunux nayk Ykpainu, m. Kuie, Ykpaina

UKRAINE’S STATE REGISTER OF PERSONS AFFECTED

AS A RESULT OF THE CHORNOBYL DISASTER AND ITS
CONTRIBUTION TO THE SCIENTIFIC ASSESSMENT OF
RADIATION RISKS FOR THE HEALTH OF THE POPULATION

OF THE COUNTRY
Tereshchenko S.0.!, Gunko N.V.2, Fedirko P.A.%3

'State Institution «Ukrainian Center for Information Technologies and National Registry» of the Ministry

of Health of Ukraine, Kyiv, Ukraine

State Institution «National Research Center for Radiation Medicine, Hematology and Oncology of the
National Academy of Medical Sciences of Ukraine», Kyiv, Ukraine
*National Academy of Medical Sciences of Ukraine, Kyiv, Ukraine

AKTyaJBHiCTB. ¥ 0aratboXx KpaiHaxX CBIiTy iCHYE JOCBIg
pO3pOOKHM, CTBOPEHHS Ta (DYHKIIIOHYBAaHHS MEINYHUX,
TO3UMETPUIHNX Ta MEAUKO-I03MMETPUIHUX PEECTPIB,
SIKi mepeadadeHi cydaCHUMU CTaHAApTaMU siAepHOI 0e3-
neku. He € BuHATKOM i YKpaiHa, ne B uepBHi 1986 p.
Briepiie B PagsgHcekomy Coto3i O0ys10 IPUIHSTO pillieH-
HSI TIPO CTBOPEHHSI CIIELlialbHOTO pericTpy — Bcecoros-
HOIro pericTpy oci0, 110 3a3Haju BIUIMBY pajialii y
3B’3Ky 3 aBapiero Ha YopHoOunbchkiit AEC, gkuit y
nojaablIoMy OyB peopraHizoBaHuii y Hep>xaBHUil pe-
ecTp YKpaiHu oci0, sKi mocTpaxaaiu BHacainok HYop-
HOOMIBbCHKOI KatacTpodu (APY).

Merta. Y3aranbHeHHs nocBiny criBrpaui APY Tta ep-
>KaBHOI ycTaHOBM «HallioHaTbHUII HAyKOBUWI LIEHTP
padiauiiiHOi MeIWLMHU, TeMaTOoJIOTii Ta OHKOJOTIl
HauioHanbHO1 akajgemii MEOAUMYHUX HayK YKpaiHu»
(HHOPMTIO).

Pesyasratu. Ha croroani JAPY 1ie ennHa nepcoHanizo-
BaHa iH(opMalliliHa cucTema KpaiHu, sika Maitke 40 po-
KiB HAKOIMMYYE Ta 30epirae iHdopmaliiio Ipo CTaH 310-
PpOB’s 0Ci0, sIKi TTocTpaXkaaau BHacIinoK YopHOOMIbCh-
KOi KaTacTpou, Ta iX HaIIAJKiB i 1O03BOJISIE BUBYATH Me-
JIWYHI Ta colliaibHi Hacaiaku aBapii. CtaHoM Ha 1 ciuHs
2026 p. B IPY nepebyBayio Ha 00Ky 2,5 MJIH ITOCTpaK-

Relevance. In many countries of the world there is
experience in the development, establishment and
operation of medical, dosimetric and medical-
dosimetric registers, which are provided for by
modern nuclear safety standards. Ukraine is no
exception, where in June 1986 for the first time in
the Soviet Union a decision was made to establish a
special register - the All-Union Register of Persons
Exposed to Radiation due to the Chornobyl NPP
Accident, which was later reorganized into
Ukraine’s State Register of Persons Affected as a
Result of the Chornobyl Disaster (SRU).

Purpose. Summarizingthe experience of coopera-
tion between the SRU and the State Institution
«National Research Center for Radiation Medici-
ne, Hematology and Oncology of the National
Academy of Medical Sciences of Ukraine»
(NRCRMHO).

Results. Today, the SRU is the only personalized
information system in the country, which for
almost 40 years has been accumulating and storing
information on the health of people affected by the
Chornobyl disaster and their descendants and
allows studying the medical and social conse-

Jnanix ocio,3okpema: 324 746 ydacHUWKIB JTiKBimalii
HaciakiB aBapii Ha YopHoOuibcekiit AEC, 83 526
eBaKyiHoBaHUX i3 30HM BimuyxkeHHs1, 1 615 192 xu-
TeJIiB pagioaKTUBHO 3a0pynHEeHUX TepuTopiii Ta 480
036 ocib, HapOIKEHUX Bil ONPOMiHEHUX OATHKIB, Y B
ToMy umcii22 776 pmiteit mo 14 pokiB (BKJIIOYHO).
KinpKicTh BHECEHUX 3MiH 10 iH(popMallii mpo IocT-
paxnanux oci6 y 6a3i nanux JIPY y 2025 p. craHoBUTB
5,8 MJIH 3amuciB. Ajle, Ha Xajib, B IIIJIOMY MO KpaiHi
YMCJIO ONJISIHYTUX OCi0 3 uMciia TUX, SKi MiIIsraoTb
IUCIIAHCEPHOMY OIJISIIY, TTOCTYIIOBO 3MEHIIIYETHCS 3
45 %y 2020 p. 10 29 % y 2024 p. HHILIPMIO 6yB 3a-
JIydeHUuIi 10 poOiT i3 cTBopeHHs JAPY Ta BnpomoBxk
yCiX POKiB 3HiliCHIOE HAyKOBUI CYHpoOBiI ioro
(yHKIiOHYBaHHS 1 BUKOPUCTOBYE HasIBHi 0a3m ma-
HUX [JisI HAyKOBUX €IiJeMiOJIOTiYHUX, KIIIHIYHMX,
MeAuKo-aeMorpaiyHux Ta €KOJOro-ao3MMeTpuy-
HUX JOCJiIKeHb. Ycboro gaHi [IPY Oyno Bukopucrta-
HO IIpM BUKOHaHHI moHan 60 HayKOBO-IOCTiIHUX
po0it, sKi iHaHCYBaIMCs 3a paXyHOK AEPKAaBHOTO
oromxery. OTpMMaHHSI aKTyaJbHUX BilOMOCTe 111010
CTaHy 300POB’Sl MOCTPaXKIAJINX CIIPUSIIIO PO3BUTKY-
eniJeMiosiorii HaA3BUUYAMHUX CUTyalliil B YKpaiHi
(BysynoB B.O., OmenbsiHeus M. 1., [Tpucsskaiok A.E.
ta iHwi, HHOPMI'O, 1987—-2025), a moka3HUKH
3aXBOPIOBAHOCTI Ta CMEPTHOCTI TO3BOJIMJIN aIeKBaT-
HO OLIiHIOBAaTU PU3MKHK, OOYMOBJIEHI pagialiiHUMU
YMHHUKAMM, Ta JOBECTU CBIiTOBiil HAyKOBili CITiJIb-
HOTI BIUIMB pafiallii TeXHOTeHHOTO TMOXOJKEeHHSI Ha
(dopMyBaHHS 340pOB’s1 MocTpaxkaaaux ocid. Oxkpe-
MUM HampsIMKOM JOCJiIKeHb € PEKOHCTPYKILIil iHIM-
BimyasizoBaHUX 103 OINPOMIHEHHS Ta HAINOBHEHHS
Humu 6a3 ganux JAPY (JlixtaproB I.A. KoBran JI.M.,
Maciwok C.B., IsanoBa O.M. ta inmi, HHIIPMIO,
1991-2025).

Bucnoeku. JIPY € mxepenom odilifiHOI cTaTUCTUKU
100 CTaHy 3A0pPOB’S 0ci0, SKi MmocTpaxkaaaiu BHA-
ciigok aBapii Ha YopHoounbcebKih AEC. HoBrotpu-
Basa crmiBrpand daxisiis HHLIPMT'O ta IPY cripn-
si7la OTPMMAaHHIO HOBUX 3HaHb PO TOMYJIsLifiHE 3/10-
pOB’Sl XXUWTEJIiB KpaiHW W OKpeMHUX KaTeropiil mocrt-
paxxaaaux BHaCHigoK aBapii. Haxanb, cydacHU# cTaH
HagxomkeHHs iHdopMmartii 7o APY morpedye mieBux
3axoiB 3 OOKY KepiBHULITBA MiHicTepcTBa OXOPOHU
310pOB’s1 YKpaiHM, COPSIMOBAaHMX Ha CBOEYACHICTb
HAAXOMKEHHSI JaHMX pe3yJbTaTiB AucHaHcepu3allil
Ta TIOJIMIIEHHS 1i SIKOCTI 3a O3HaKaMM TOYHOCTI,
HaJiifHOCTi, Y3rOI>XK€HOCTI I MOPiBHSIHHOCTI.

quences of the accident. As of January 1, 2026, 2.5 mil-
lion affected people were registered with the SRU,
including: 324,746 Chornobyl NPPaccident clean-up
workers, 83,526 evacuees from the exclusion zone,
1,615,192 residents of radiation contaminated territo-
ries and 480,036 people born to irradiated parents,
including 22,776 children under 14 years of age
(inclusive). The number of changes made to informa-
tion on affected people in the SRU database in 2025
is 5.8 million records. But, unfortunately, across the
country, the number of examined persons from
among those subject to regular medical examination
is gradually decreasing from 45% in 2020 to 29% in
2024. The NRCRMHOwas involved in the work on
the establishment of the SRU and throughout the
years has been providing scientific support for its
functioning and using existing databases for scientific
epidemiological, clinical, medical-demographic and
ecological-dosimetricstudies.In total, the SRU data
was used in more than 60 scientific research works,
which were financed from the state budget. Obtaining
up-to-date information on the health status of per-
sons affected contributed to the development of the
epidemiology of emergency situations in Ukraine
(Buzunov V.O., Omelyanets M.I., Prysyazhnyuk A.E.
and others, NRCRMHO, 1987—2025), and morbidi-
ty and mortality rates allowed us to adequately assess
the risks caused by radiation factors and prove to the
world scientific community the effects of radiation of
technogenic origin on health of persons affected.A
separate area of research is the reconstruction of indi-
vidualized doses of radiation and inclusion of them
into the databases of the SRU (Likhtaryov I.A.
Kovgan L.M., Masyuk S.V., Ivanova O.M. and oth-
ers, NRCRMHO, 1991-2025).

Conclusions. The SRU is a source of official statistics
on the health status of people affected by the Chor-
nobyl accident. Long-term cooperation between spe-
cialists of the NRCRMHO and the SRU contributed
to obtaining new knowledge about the population
health of the country’s residents and specific categories
of persons affected due to the accident. Unfortunately,
the current state of information inflow into the SRU
requires effective measures from the leadership of the
Ministry of Health of Ukraine aimed at the timely
inflow of data on the results of regular medical exami-
nation and improving its quality in terms of accuracy,
reliability, consistency and comparability.
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POBOTA 1Y «3AIIOPI3BKUU OBJACHUM ITEHTP KOHTPOJIIO
I IIPO®LIIAKTUKU XBOPOB MO3 YKPATHI» B YMOBAX
3ATPO3U PAIAIIIITHOT ABAPIT HA 3ATIOPI3BKIN AEC

Tumenko T.M., Hypiesa O.®., Kocreneupkmii M.I.

Jlepycasna ycmanosa «3anopizeKuil 001acHUll UeHmp KOHmMpoAo ma npogiraKkmuku xeopoo

MO3 Ykpainu», m. 3anopixcics, Ykpaina

AKTyanbHicTh. 3rinHO 3aKoHY Ykpainu «I1po cucremy
rPOMaJChKOro 310poB’sh» (CT. 9.4) LleHTpr KOHTPOJIIO
i npoginaktrku xBopod (LIKITX) 3ailicHIOIOTH pea-
TryBaHHSI Ha HaJ3BUYalHi cUTyallii y cpepi rpoMaach-
KOTO 3[I0pOB’S Ha PiBHI perioHiB B paMKax poOOTH
(GYHKIIOHAJBHUX i TEPUTOPiaTbHUX TiACUCTEM €IU-
HOI JIepKaBHOI CUCTeMM LIMBiJILHOTO 3aXUCTy YKpa-
iHn. OHIETO i3 CKIIagOBUX Li€l poOOTH € pearyBaHHS
Ha HaJA3BMYaiHI cuTyalil pagialiliHOro XapakTepy
(HCPX).

Meta nociigkeHHsS. 3 caMOTo MOYaTKy pOCilichbKOi
arpecii Ha TepuTopii 3armopi3pbKoi 00JIacTi CKiajgacsd
HeOe3IeuyHa pafialliiiHa CUTYyallis B 3B’SI3KY 3 3aXOIl-
JIEHHSIM BOPOIOM HaWMoOTyXHiloi B €Bpomi 3a-
nopi3bkoi AEC i MOXIMBO1O pajialliiiHOIO aBapi€lo.
B 3B’43Ky 3 muM icHyioua B 3aropizpkoMy O0JacHO-
my HKIIX cucreMa pagiauiiiHOro MOHITOPUHTY MOT-
peOyBaiia rnepersiay i Kopekiiii. 3a MeTy Oyio Ioc-
TaBJICHO BU3HAUYEHHSI OCHOBHUX ITOKAa3HUKIB pamio-
AKTUBHOCTI CTaHY IOOBKULISI, 3a JOIIOMOIOIO SIKUX
MOXHa ONepaTUBHO OLIIHWTHU HasSIBHICTb i MaclITabu
MOXJIMBOI pafialiiiHoi aBapii, Ha TiICTaBi 4YOTO
MPUIAHATY pIlIEHHST IIOJ0 3aCTOCYBAaHHS KOHTpP3a-
xoaiB. KpiM Toro 06yjao notpibHo nepepoOUTU CTPyK-
Typy LleHTpy, MOCUIUTHU 1Or0 CIPOMOXKHICTb 3 KOHT-
pOJII0 PamioaKTUBHOCTI JOBKIJIJISA, a TaKOX Bifrpa-
L[IOBAaTU CUCTEMY B3a€MOJii 3 3allikaBJIeHUMM Bi-
IOMCTBaMM i OpraHaMH BJIaIIH.

Pesyasratu poGotu. B pesynbraTi aHamizy OaraTo-
PiUHUX CIIOCTEpEKEeHb i HAyKOBUX JaHUX BU3HAUYEHO
HACTYITHI OIlepaTUBHI ITOKa3HUKU CTaHY padioaKTUB-
HOCTi JOBKIiJIII HAa BUIIAQAOK BUHUKHEHHS pagialliii-
Hoi aBapii Ha 3anopi3ekiit AEC mist mpuiiHATTS pi-
LIEHb 1100 3aXUCTY HACEJICHHS:

> ramMma-(poH TepuTopii 3amopi3bKoi obgacTi B
TIeKITbKOX HaCeJICHUX ITyHKTaxX — 3 TOUYKU,

> cyMapHa ajib(a-,0eTa-aKTUBHICTb TTMTHOI BOAU —
1 Touka;

> cyMapHa 0eTa-aKTMBHICTh aTMOC(EPHUX OIaiB Ta
ocalliB Ta Ocigaryoro nuiy — 1 Touka.

OuiHioBaHHSI pe3yJIbTaTiB MOHITOPUHTY 3IilICHIOBA-
Jioch 3rimHo 3 HopMamu paniaiifiHoi 0e3neku YKpainu
(HPBVY-97), ynuHHUMM caHiTApHUMMU HOpMaMHU i mpa-

BUJIAaMM Ta MOPiBHIOBAJIOCH 3 JaHUMU OaraTopiuyHUX
CIoCTepexXeHb PalioJIOTiYHOI CUTYallil B 3amopi3bKiit
o6iacti. Beworo 3a 4 poku BiitHu (2022— 2025 pp.)
oyio 3aificHeHo 144613 BumipiB ramma-¢doHy, 548
IOCJII>KEHb IMTMTHO1 BOAM Ta 175 mocCiiaKeHb aTMOC-
¢epHux omanis i nuiy. IlepeBullleHHS HOPMATUBIB
10 yCciM MOKa3HMKaM He crocTepiraaock. B 3B’s13Ky 3
HaraaTbHUMHU noTpebamu B O6macHoMy LleHTpi Oyito
cTBOopeHO «OmepaTUBHUI LIEHTP pearyBaHHS Ha
HaA3BUYAMHI CUTyallii» Mif KEPiBHULITBOM T'eHepalib-
HOTO IMPEKTOpa, PO3p00JEeHO TTOJIOKEHHS TTPO HOTro
poOOTy Ta OHOBIIEHO MOTO CKJIam 3 3aJydeHHSM
¢axiBIIiB BiIilly TOTOBHOCTI Ta pearyBaHHSI Ha Haa3-
BUYaiiHi cuTyallii, B CKJai IKOTO CTBOPEHi YOTUPU
IPYINU pamialliiiHOro CIOCTEPEKeHHS i J03UMEeTpUY-
HOTO KOHTPOJIIO, OCHAIIIEHHI CyJaCHUM JTO3UMETPUI-
HUM Ta pagioMETpUYHUM 00JJaJHAHHSIM, OTPUMaHUM
Bim ykpaiHcekoro odicy BOO3. 1Y «3anopizpkuit
OLKIIX MO3» 3HaxoaAUTbCS Ha MOCTiIMHOMY 3B’$13-
Ky 3 MICIIeBUMHU OpTraHaMM OepKaBHOI Blagu, 3a-
MOPi3bKUM OOJIACHUM ILIEHTPOM TiIpOMETPOJIOTii Ta
I'V ICHC y 3anopi3bKiii 006J1acTi Ta peryaspHoO iH-
¢dopMyIOTh IX PO CTaH pagialiliHOl 0OCTAaHOBKU B
ob6macti. KpiMm Toro LleHTp Ha mocTiitHOMY 3B 3Ky 3
30BHIlIHIM Kpu3oBUM HeHTpoM ¢inii «BIT 3AEC»
AT «<HAEK Eneproatom», po3TaiioBaHUM B M. 3a-
MOPiXCKi.

BucHoBku

1. Ins omepaTMBHOTO KOHTPOJIIO paaioaKTMBHOCTI
JIOBKIJIISI B yMOBax MOXJIMBOI pafialliiiHoi aBapii Ha
AEC 1iJIKoM J0CTaTHbO BUMipIOBaHHSI raMMa-(pOHY
TepPUTOPii, BU3HAYEHHS paJi0aKTUBHOCTI MUTHOI BO-
IN Ta IOCHIIKEHHS palioaKTUBHOCTI aTMOC(EpHUX
OIajiB Ta MUJY.

2. OnepaTMBHUI KOHTPOJb PalioaKTUBHOCTI 00’ €K-
TiB CITOCTepeXeHHS 3armopi3bKoi 0071acTi 3a 4 poKu
oKa3aB BiJCYTHICTb aBapiiiHOTO paaioaKTUBHOTO
BUKHUY B OTOYYIOUE CEPEAOBUIIIE.

3. Pobora 3a BU3HAUY€HUM aBapiiiHMM paaialiiHUM
MOHITOPMHIOM [1aJI0 3MOTY OIlepaTUBHO iH(POpMyBa-
TU OpraHu Aep>KaBHOI BJaaM 1 3alliKaBJIEHi BiIOM-
CTBa, a TAKOXX HACeJIeHHS MPO CTaH pafialiiiHol 0e3-
rneku B 3anopi3bKiit 001acTi.
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BUKJIATAHHS TUCHUILITHUA «PATIAIIITHA METUIINHA»
B HAIIIOHAJIbHOMY MEJIUYHOMY YHIBEPCUTETI IMEHI

0.0. BOIT'OMOJIbIIA

Tkayenko M. M., Ilonepeka I'.M.

Hauionanvuuii meduunuii ynieepcumem imeni O.0. bocomonwvys, kaghedpa padionoeii ma padiauiiinoi

meduyunu, Kuie, Ykpaina

TEACHING THE DISCIPLINE «RADIATION MEDICINE»
AT THE BOGOMOLETS NATIONAL MEDICAL UNIVERSITY

Tkachenko M.M., Popereka G.M.

Bogomolets National Medical University, Department of Radiology and Radiation Medicine, Kyiv, Ukraine

AKTyanbHicTh. BenukomacinrabHa TeXHOTeHHa KaTacT-
poda, mo cramaca Ha YopHoOwibebkiit AEC y 1986
poli 00yMOBHMJIa aKTyaJlbHICTh pafialliiHOI MEAULIMHU
B YkpaiHi. MeauuHi, colliajibHi, €KOJIOTi4Hi, €KO-
HOMIiuHi, IICUXOJOTIUHiI HACTiIKK 1Ii€l aBapii Oy i 3a-
JIMILIAIOTHCS BETUKUMU.

Meta poOOTHU: OOBECTU aKTyaJbHICTb i HEOOXiTHICTb
3aCTOCYBAHHSI Cy4aCHMX 3aC00iB BUK/IaJaHHsI padialliii-
HOI MEAWIIMHU B yMOBaX SIIEPHOI 3arpo3u i BOEHHOTO
CTaHy B YKpaiHi.

Pe3ynbratu. PagiauiiiHa MeauuuHa — Hayka, sIKa BUB-
Yyae 0COOJIMBOCTI BIUIMBY iOHi3yr0UOr0 BUIIPOMiHIOBaH-
HsI HAa OpraHi3M JIOJWHU, TIPUHLIAIIM JIIKYBaHHS pajia-
LIAHUX ypaxeHb Ta MPOMiITaKTUKA MOXIUBUX HACIiI-
KiB OINPOMIHEHHSI HACEJeHHS B TOMY YMCJi i JiTei.
PapgiauiiiHa MeauiliMHa — 1ie KOMILJIEKCHA HayKoBa JK1C-
LIMIUTiHA, TiCHO TIOB’s13aHa 3 (PyHIaMEHTaJbHUMM Hay-
KaMU Ta KJIiHIYHOIO MEAUIIMHOI. 3pO3yMiTU MPOLIECH,
SKi BimOyBalOTbCSl B OpraHi3Mi JIOOWHU, IO MiAaaBCs
BILIMBY iOHi3yIOUOr0 OIPOMiHEHHS, CTYASHTY HEMOX-
JIuBO 0e3 3HaHb y Taly3i Oioximii, Oiodi3uii, maTo-
(iziosorii, maToMopdoJiorii, neaiaTpii, iMyHOJIOTri1, Te-
MAaToJIOTi1, EeHIOKPUHOJIOTi1, OHKOJIOTII, KIiHi4HOI (hap-
MAaKoJIOTil, MEANYHOI T€HETUKHM Ta iHIIWX AUCLMILIIH.
KniniyHa cripsiMoBaHiCTh pamialiiiiHOI MeIULIMHU 00Y-
MOBJIIOE pallioHaJIbHE BUKOPUCTAaHHS HApiBHi 3 HOBUMU
¢opMaMy HaBYaHHS 1 TpaauliiiHi, 30KpemMa ceMi-
HapChKi 3aHSITTS B BUTJISIII KIAiHIYHOTO po300py XBOPUX.
BuknagaHHsT Takoro iHTerpauiiHOro MiXKIMCILIMTLTi-
HapHOTIo MpeaMETy MOXKJIMBO HA OCTaHHIX Kypcax HaB-
YaHHS 1 30iMCHIOETHCS 32 KPSAUTHO-MOIYJIBHOIO CUCTE-
MOl Ha 5 kypci. IIpakTuuHi 3aHATTS nependayarThb
BHMBYEHHS CTyJeHTaMU (i3MYHUX i PagiobioJoriuHuX
OCHOB pajialiiiHOT MEAMLIMHU, JiaTHOCTUYHUX METO/IiB
1I0J0 iHAMKALil M03 OIPOMiHEHHS B OpraHi3Mi,
HaCJIiAKiB BIUIMBY pajialiil Ha opraHi3m Ta oKpemi opra-

Relevance. The large-scale man-made disaster at
the Chernobyl Nuclear Power Plant in 1986 deter-
mined the relevance of radiation medicine in
Ukraine. The medical, social, ecological, econom-
ic, and psychological consequences of this accident
were and remain significant.

Purpose of the work: to demonstrate the relevance
and necessity of using modern means of teaching
radiation medicine under the conditions of nuclear
threat and martial law in Ukraine.

Results. Radiation medicine is a science that stud-
ies the characteristics of the impact of ionizing
radiation on the human body, the principles of
treating radiation injuries, and the prevention of
possible consequences of population exposure,
including children. Radiation medicine is a com-
plex scientific discipline, closely related to funda-
mental sciences and clinical medicine. It is impos-
sible for a student to understand the processes
occurring in a human body subjected to ionizing
radiation without knowledge in the fields of bio-
chemistry, biophysics, pathophysiology, pathomor-
phology, pediatrics, immunology, hematology,
endocrinology, oncology, clinical pharmacology,
medical genetics, and other disciplines. The clini-
cal orientation of radiation medicine determines
the rational use of modern teaching forms along-
side traditional ones, specifically seminar sessions
in the form of clinical case reviews of patients. The
teaching of such an integrative interdisciplinary
subject is possible in the final years of study and is
carried out according to the credit-module system
in the 5™ year. Practical classes involve students
studying: physical and radiobiological foundations
of radiation medicine; diagnostic methods regard-
ing the indication of radiation doses in the body;
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HU Ta CUCTEMU, NUMEpPEeHIifOBaHOTO JIiKyBaHHS Ta
HEBIIKJIaAHOI JHOMOMOTM MOpPU TOCTPUX pamialliiHUX
YpaxXeHHsIX, NpodiTaKTUKU TIPOMEHEBUX YpaKeHb Ta
METOIB peabijiTallii oci0, 110 MocTpaXKaaau BHACIi-
JOK pajiauifiHoro BIIMBY. MeToauka opraHizaiii
KJIIHIYHUX MpaKTUYHUX 3aHATh 3 padialiiiHOT Meau-
HUHA TIependadyae HeoOXiTHICTE c(hopMyBaTH BidIO-
BilaJIbHICTb CTYIEHTA SIK MailOyTHbhOro axiBiis 3a pi-
BEHb CBOEI IMiATOTOBKMU, 1i YIOCKOHAJIEHHS MPOTSTOM
HaBYaHH i mpodeciiiHOoI MisJTIbHOCTI Ta 3pOOUTU CTY-
JIeHTa Y4aCHUKOM IIpOlieCY HaZaHHS MEIUYHOI JOIIO-
MOTH MAalliEHTY Ha BCiX eTarax JJiKyBaHHsI XBOPOT'O 3 OBO-
JIOAiHHSAM MpodeCiiHNX MPaKTUYHUX HAaBUYOK. 3 TO-
YaTKOM ITOBHOMACIUTAOHOI arpecii, BBeACHHSIM BOEH-
HOTO CTaHy, BEJIMKOIO 3arp0O3010 BUKOPUCTAHHS SIAepP-
HOI 30poi, 3axoruieHHSIM YopHOOMILCHKOI i 3amopi3b-
koi AEC akTyajbHiCTh BUBUYEHHS pafialliiiHOI Meau-
LIMHU cepell CTYAEHTIB 3HAYHO 3pocia. ToMy Oiablumnii
aKLEeHT NpU BUBYEHHI JUCUUILIIHU HAJAETHCS HEBIM-
KJIalHUM CTaHaM MpU pafialliiHuX, KOMOIHOBaHUX
pagialiiHUX ypaxKeHHsSX, MeToJaM 3aXUCTy i MiHiMi-
3allii pagialliiiHOro BIUIMBY, MOMHiN MpodinakTuli B
TOMY YMCHi 0Ci0 AUTSYOro BiKY y pa3i BUHMKHEHHS
paniauiitHo1 aBapii i sIepHOi 3arpo3u.

BucHoBKM. AKTyalbHICTh pafialliiHOI MEIUILIMHU B
MiAroTOBLI MaOYTHiX JiKapiB € 6e3repeyHor0, 00 10-
nomara€ o0i3HaAaHO BMKOHYBaTM MEAWYHiI 3aXoAu IO
30epeKeHHIO KUTTS, 30I0pPOB’S Ta TpodeciiiHoi mpa-
1Ie30aTHOCTI JIOJel TIpU Ail i0Hi3yl0UOro ONpOMiHEH-
Hsl, 0COOJIMBO MPU BUHMKHEHHI HAaA3BUYAHHUX CUTY-
awii.

consequences of radiation impact on the body and
individual organs and systems; differentiated treat-
ment and emergency aid for acute radiation injuries;
prevention of radiation injuries and methods of
rehabilitation for persons affected by radiation expo-
sure. The methodology for organizing clinical prac-
tical classes in radiation medicine involves the need
to form a student’s responsibility as a future special-
ist for their level of preparation, its improvement
throughout their studies and professional activities,
and to make the student a participant in the process
of providing medical care to a patient at all stages of
treatment while mastering professional practical
skills. With the start of full-scale aggression, the
introduction of martial law, the significant threat of
the use of nuclear weapons, and the seizure of the
Chernobyl and Zaporizhzhia NPPs, the relevance of
studying radiation medicine among students has sig-
nificantly increased. Therefore, a greater emphasis
in studying the discipline is placed on emergency
states during radiation and combined radiation
injuries, methods of protection and minimization of
radiation impact, and iodine prophylaxis, including
for children, in the event of a radiation accident and
nuclear threat.

Conclusions. The relevance of radiation medicine in
training future doctors is unquestionable, as it helps
to competently perform medical measures to pre-
serve the life, health, and professional working capa-
city of people under the influence of ionizing radia-
tion, especially in the event of emergency situations.

145 @

aQ
w0
e |
3+
(<3}
S
=
o
~
(7]
(<}
(=)]
o
Q
—
—
(1°]
=
I
~
(7]
()]
(S}
{ ==
(<3}
=
(=
()]
(7]
=
(=}
(&)
(«}]
=
Q.
(=]
S
e}
(7]
(1]
i)
(1]
I
—
>
e
(=)
[ =
S
(=)
=
(&)
(<3}
=
=)
(<3}
(&)
=
op=
(Vo]
(7]
S
8
>
o
~r
4
Ll
)
=
Lid
o
Lid
L
=
o
(&)
J
[
(N
[—
-
=
Ll
[—
(&)
w
-
<t
=
(=)
=
<t
=
o
Lid
-
=
[—




1B: HACNITAKU, BUKJIUKW, 3arpo3un»

x
(=4
Q.
o
5
S
(=4
Q.
[
(O]
(]
[
o
x
=
<
0
(]
..
=
=
\(=
(=]
- -
Q.
(=
=5
v
(=
i
=
= =
Ll
-
Ll
S
=
=)
=
<<
==
=5
-
[—
x
&
<
o
o0
(=)
§
<t
pm =
<t
=
=
(=)
-
<t
= =
X
[
=

HaujonanbHa akapemis MeguyHnx Hayk Ykpaihu 4 1Y «HauioHanbHuii HayKOBUIA LIEHTP pafiauiiHoi MeaULMHU, reMaToJIorii Ta OHKONOriT»

National Academy of Medical Sciences of Ukraine 4 Sl «National Research Center fof Radiation Medicine, Hematology and Oncology»

(1) 146

YKPAIHCBKO-AMEPUKAHCBKA TUPEOITHA KOT'OPTA:
CYUYACHMU CTAH TA JJOBITOTPUBAJIE EIIIJIEMIOJIOTTYHE
CIIOCTEPEXEHHSA B YMOBAX BOEHHOI'O CTAHY

Tpoubko M./I., 3amoraena I'.A., Jlanikypa O.B., Ilacrep L.II.

Lepaucasna ycmarnosa «Incmumym eH0oKpunonoeii ma oominy pevosut im. B.I1. Komicapenka
Hauionanvuoi akademii meouunux nayx Yxpainu», Kuie, Yxpaina

AKTyanpHicTh. ABapist Ha YopHoOmIbChKilh AEC 3y-
MOBMJIa HEOOXiTHICTb TPUBAJIOIO eMiAeMioJIOTiYHOTO
CIOCTePEeXKEHHS 3a IMaToJIOTIEI0 IIUTONOAIOHOT 3a10-
34 B 0Ci0, ompoMiHEHUX PalioaKTUBHUMU i30TONaMuU
ony. YKpaiHCbKO-AMEPUKAHChKUI TUPEOTTHUNA TPO-
€KT € OJJTHUM i3 HAalOLIbIINX MPOCTIEKTUBHUX KOTOPT-
HUX JOCJiIKeHb 3 iHAMBiAyali30BaHUMU JO3UMET-
PUYHUMMU OLIIHKAMHU, CIPSIMOBAHUX Ha KiJIbKiCHY
OLIIHKY BimjajieHuWX paaialliiHO acoLiiOBaHUX PU-
3UKiB.

Meta. OLUiHUTU CydyacHUIA cTaH 00’ € AHAHOT KOTOPTHU
YKpaiHChKO-AMEPUKAHCHKOTO TUPEOIAHOIO TIPOEKTY
(YkpAm-koroptn), e(peKTUBHICTb MeXaHi3MiB ii TOB-
TOTPUBAJIOrO MiATPUMAHHS Ta pPe3yJbTaTU IEeMOTI-
padiyHOro i OHKOJOTIYHOTO MOHITOPUHIY B YMOBax
BOEHHOTO CTaHY.

Marepian i meromu. O0’emHaHa YKpAM-Koropra
Hautiuye 15 826 oci0, siki Ha MOMeHT aBapii Ha YopHo-
ounbebkiit AEC 0ynau aiTbMu, miaigiTkamMy abo 3a3Ha-
JIM BHYTPILLIHbOYTPOOHOTO ornpoMiHeHHs1. Ilicisa 3a-
BEpIIEHHST aKTUBHUX CKPMHIHTOBUX LMKJIB i3 2021
POKY BIIPOBAIXX€HO MOJEIb MAaCUBHOTO CIIOCTEpEe-
JKEeHHS, 1110 nepeadadyae peryasipHi geMorpacdidHi or-
JISIAM 3 aKTyali3alli€lo KOHTAKTHOI Ta MEIWYHOI iH-
dopmaliii, a TaKOX IepioguyHe JeTepMiHICTUUHE 3i-
CTaBJeHHs 3amnuciB 3 HallioHanbHUM KaHIlep-pe-
ecTpoM Ykpainu. s 306epexxeHHsI KOTOPTU 3aCTOCO-
BYIOTbCSI KOMOiHOBaHi MiXOAU 10 BCTAHOBJICHHS
KOHTAaKTY 3 OLIHKOIO MOBHOTU OXOILIEHHS Ta SIKOCTI
JTaHUX.

Pesyasratn. Ctanom Ha modaTtok 2026 poky 3a-
peectpoBaHo 1 173 cmepti (7,4%). Cepen 14 653 xu-
BUX YYaCHHUKIB y MeXaX YeTBEpPTOIO ILIMKJIY JeMOr-
padiyHoro orjsay, po3noyatoro y JumHi 2022 poky,
OIMUTYBAHHS MPOBeIeHO Ms 62,5% 4iIeHiB KOrOpTH;
OXOIUIEHHS € BUILUM cepel KiHoK (75%), Hix cepen
yoJioBikiB (51%). CykyInHa TpUBAaJiCTh CIIOCTEpE-
>KeHHS nepeBUIy€E 328 TUCSIY JTIOAUHO-POKIB, 110 3a-
Oe3rneuyye BHUCOKMKM aHaJiTUYHUI MOTEHLial JJisl
KiIbKicHO1 OLiHKM pu3ukKiB. IIpoBeaeHHSI neMor-

padigyHOro MOHITOPUHTY Ta TIPOLIEAYp 3iCTaBJIEHHS
3aIMCiB BiIOYBAETHCS B YMOBaX BOEHHOTO CTaHY, IO
CYIIPOBOMIXKYEThCS CYTTEBUMU iHGPPACTPYKTYPHUMU
OOMEXEHHSIMU: MOPYLICHHSIM JIOTiCTUKHU, Mepedosi-
MU eJIEKTPOITOCTa4aHHS Ta 3B’S3KY, BHYTPIilIHIMU I
30BHIIIHIMUA MirpallilHUMU MEPeMillleHHSIMA y4Jac-
HUKiB, OOMEXEHNM JOCTYIIOM 0 OKPEMUX TEPUTO-
pili, a TakoxX BapiaOesbHICTIO (PYHKLIOHYBAaHHS JIO-
KaJIbHUX PEECTPOBUX i MeauuHUX axxepen. [Tonpu 1e,
LLIOPOKY BAAEThCS 3i0patu B cepeaHbomy 2000—2500
aHKeT, a iH¢opMallisl 110J0 KXKUTTEBOTO CTAaTyCy CUC-
TeMaTUYHO aKTyali3yeTbcst. CTabinbHICTh MOKa3-
HUKIB OXOIUICHHSI Ta PEryJIsIpHICTh OHOBJIEHHS JaHUX
CBimuaTh Mpo (PYHKIiOHAIbHY CTilKiCTh KOTOPTH Ta
e(heKTUBHICTb aJalNTOBAHUX MEXaHi3MiB MiATpUMaH-
HSI JOBTOTPUBAJIOTO KOHTAKTy 3 ydacHMKaMM. Pery-
JISIpHE AeTepMiHICTUYHE 3icTaBjeHHs 3anuciB 3 Ha-
LIIOHAJILHUM KaHLEep-peecTpoM YKpaiHu 3abe3reuye
BUCOKY IMOBHOTY BHUSIBJIEHHSI OHKOJIOTIYHUX MOMdil
HaBiTh 32 YMOB 4aCTKOBOI'O OOMEXEHHST pOOOTU OK-
peMux iHpPacTPyYKTypHUX KOMITOHEHTIB. 3a pe3yib-
TaTaMM MpoLeayp 3iCTaBICHHS cepell YIeHiB KOrOpTU
BcTaHOBJIeHO 102 BUMagKu 3JI0SIKICHUX HOBOYTBO-
peHb, miarHoctoBaHUX y 2022—2024 poxax, 6e3 SB-
HUX O3HAK 3HUXKEHHS TOBHOTU PEECTpallil MOPiBHSI-
HO 3 MoIepeaHiMU MepioJaMu criocTepexeHHs . Buc-
HoBkU. O0’eagHaHa YKpAM-Koropra 30epirae ¢GpyHK-
LiOHAJIbHY LITICHICTb Ta aHAJIITUYHUM TTOTEHLIiaN ue-
pe3 4YOTUPU JECITUIITTS Tiicas aBapii Ha YopHo-
ounbcbkiit AEC. Moaenb MacMBHOTO CIIOCTEPEXEH-
H$1, JOTIOBHEHA PEryJSIPHUM 3iCTaBJIEHHSIM PEECTPO-
BUX JaHUX, IEMOHCTPYE €(PEeKTUBHICTb Ta BiATBOPIO-
BaHICTb HaBITh y CKJIaJHUX YMOBaX BOEHHOIO 4acy.
OTpuMaHi MOKa3HUKMU 30epekeHHSI KOropTu Ta 0e3-
MEepPEPBHOCTI 300py AaHUX MiATBEPAXKYIOTb TOBrOCT-
POKOBY XKMTTE3IATHICTH LILOTO HAyKOBOTO PECYpPCy
JUI MOoJajblIMX OLIHOK BiggajJeHUX palialiiiHO
acollifOBaHUX PU3MKIB i MOXYTh CIYIyBaTU METOIO-
JIOTIYHUM OPIEHTUPOM [Jis iHILUMX JOBFOTPUBAIUX
eMieMioJIONYHUX JOCTiIKEHb.
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BIJJAJTEHHI HACJIIIKA BILUVINBY XPOHIYHOI'O OITPOMIHEHHA
HA BIOJIOTTYHY AKTUBHICTH ITIOCTPAJIIAIIIMHUX T'EHEPAILII
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LONG-TERM EFFECTS OF CHRONIC IRRADIATION ON THE
BIOLOGICAL ACTIVITY OF POST-RADIATION GENERATIONS

OF ASPERGILLUS VERSICOLOR

Tugay T. 1.'2, Tugay A. V.>!, Zheltonozhskyi V. O.3, Sadovnikov L. V.?

'Open International University of Human Development « Ukraine», Kyiv, Ukraine
2Zabolotny Institute of Microbiology and Virology of the National Academy of Sciences of Ukraine, Kyiv,

Ukraine

Institute for Nuclear Research of the National Academy of Sciences of Ukraine, Kyiv, Ukraine

AKTyampHicTh. YopHOOMIIbCHKA KaTacTpocda Ipu3Beia
He JIMIIIE 10 TOCTPOro pajiallifHOTO ypaxKeHHs eKOCHUC-
TeM, ajie il chopmyBaja JOBroTpUBIMA (POH XpOHIYHO-
rO OIPOMiHEHHS, SIKMIA ITPOAOBXYE BILIMBATH Ha 0iOTY.
OIHUM i3 BaXXJIMBUX, aje¢ HEAOCTATHBO TOCIIIKEHUX
acIeKkTiB BigfaJeHUX HACHIiIKiB € 3MiHU Yy MiKpOOHMX
VYIPYIIOBaHHSIX, 30KpeMa (hOpMyBaHHS agallTUBHUX Me-
XaHi3MiB y MiKpOOpraHi3miB. XpOHIYHMI BIUIUB HU3b-
KMX 103 i0Hi3yl0OuOoro BMIPOMiHIOBAHHSI B yMOBax
panioakKTUBHO 3a0pyIHEHUX TEPUTOPill CIIpUSIB (hOPMY-
BaHHIO y 0araTboX MpeACcTaBHUKIB MiKpOOiOTH KOMII-
JIeKCy ajanTtauiiiHux peakuiil. Jlo Takux peakiiil Hajie-
KaTh MiIBUIIEHHS 0i0JOriYHOI aKTUBHOCTI, 3MiHU Me-
Ta0OIIYHUX IUISIXiB Ta MepedyaoBa CUCTEM aHTUOKCH-
JaHTHOTrO 3axucty. ONHUM i3 MOTEHLiIAHO HEOEe3MeUHUX
MpeCTaBHUKIB MiKOOIOTH € Aspergillus versicolor — Bun,
30aTHUI IPOAYKYBATU 0i0JIOTiYHO aKTUBHI METa00JIiTH,
30KpeMa MiKOTOKCHHM Ta aJIEpTreHU, 1110 MOXYTh CIIpU-
YMHATU aJlepridyHi peaxilii, 3amajabHi Mpouecy Ta iHIIi
3aXBOPIOBAHHSI TUXAJIbHOI CUCTeMMU.

Merto1o poOoTU OyJIO HOCHIIXKEHHS BiggaaeHUX HACTia-
KiB BIUIMBY XPOHIYHOTO OIPOMiHEHHSI Ha OioJOTiYHY
aKTUBHICTb MOCTpaaialiiHuX reHepauiit Aspergillus ver-
sicolor.

Metomm nocmimkeHHs. byna gocmimkeHo 3mMiHM (iziono-
ro-0ioXiMiYHMX BIaCTUBOCTEM Aspergillus versicolor, BKTO-
Yalouu iHTEHCUBHICTb POCTY, CIIOPOYTBOPEHHSI, 0CO0-
JIMBOCTI (PYHKIIIOHYBaHHSI IIPOOKCUIAHTHO-aHTUOKCH-
JIAHTHO1 CUCTEMU Ta CUHTE3 BTOPMHHUX METAOOMITIB.
Pesynsratu. BctaHOBIIEHO, 1110 XpOHIYHE HU3bKOIHTEH-
CHBHE OIIPOMiHECHHSIOIIPOMIHEHHS CTUMYJIIOBAJIO IIPO-

Introduction. The Chornobyl disaster not only
caused acute radiation damage to ecosystems but
also established a long-term background of chron-
ic exposure that continues to affect biota. One of
the critical yet insufficiently studied aspects of
long-term consequences is the shift in microbial
communities, particularly the development of
adaptive mechanisms in microorganisms. Chronic
exposure to low doses of ionizing radiation in
radioactively contaminated areas has fostered a
complex of adaptive responses in many members of
the microbiota. These responses include increased
biological activity, alterations in metabolic path-
ways, and the restructuring of antioxidant defense
systems. Aspergillus versicolor is one of the poten-
tially hazardous members of the mycobiota-a
species capable of producing biologically active
metabolites, including mycotoxins and allergens,
which can cause allergic reactions, inflammatory
processes, and other respiratory diseases.

The aim of this work was to study the long-term
effects of chronic irradiation on the biological
activity of post-radiation generations of Aspergillus
versicolor.

Research Methods. Changes in the physiological
and biochemical properties of Aspergillus versicolor
were studied, including growth rate, sporulation,
the functioning of the pro-oxidant/antioxidant sys-
tem, and the synthesis of secondary metabolites.
Results. It was established that chronic low-inten-
sity radiation stimulated conidia germination and
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pOCTaHHS KOHIifil i picT rpubHuX Tic Aspergillus versi-
color. 3a fii onmpoMiHEHHSI BUSIBJICHO 30iJbIICHHS aK-
TUBHOCTI aHTUOKCUJAHTHUX (DEPMEHTIB, CUHTE3y aHTU -
OKCHUJAHTHMX IIIMEHTIB — KapaTUHOIIiB Ta MeJIaHiHiB.
BcraHoBeHO, 1110 OPOMiHEHHS MPU3BOAUTH 10 MiABU-
ILIEHHS AaHTUOKCUAAHTHOI €MHOCTI MEJIaHiHOBUX Mir-
MeHTiB. BusiBiaeHi CyTTEBI BiIMiHHOCTI Yy 30iJbllIEHHI
MPOAYKTiB MEPEKUCHOIO OKMCHEHHS JIiMifiB Ta aKTUB-
HOCTi (DepMEHTIB aHTMOKCUAAHTHOIO 3aXUCTy y TOCT-
pamiauiitHux reHepauiit Aspergillus versicolor, siki 3aie-
KaJy BiJ cepedoBHUIla KyJIbTUBYBaHHS, Ta OyJIM OLIbII
BUpaXeHi Ha OifHOMY 3a JIKepeJiOM BYIVIELIO Cepeao-
BUIILi, BiJl Miclsl BUIIJICHHSI BUXiZHUX IITaMiB Ta KiJlb-
KOCTi OINpPOMiHEHb, SKMX BOHM 3a3Haiu (TeHepallii,
BimmoBimHo). BcTaHoBIeHO, 1110 XpOHIYHE OIPOMiHEH-
HS TIPU3BOIUTH A0 3MiH SIK HA OHTOT€HETUYHOMY TaK i
Ha (PiTOreHeTMYHOMY Y MOCIIIXKEHUX BHIiB MiKpOMi-
LIETiB, 110 JA€ HaM MiACTaBy IJIsI OPUIYIIEHHS, 110 Y
HUX BinOyBa€eTbhcsl emireHeTMYHa ajganTallisl A0 Jii om-
pOMiHEHHS, KA y KOXHOTO BUAY Ma€ TeBHi BiIMiH-
HOCTI, IMOAiOHO 0 TOTO, SIK BOHA BilOYBAETHCS Y iHIIMX
MNpeACcTaBHUKIB 0i0TH,

BucHoBku. ITizcyMoByouM OTpMMaHi JaHi MOXHa 3a3-
HA4YUTH, 1110 32 YMOB IIPOJIOHTALlil OTPOMiHIOBaHHS HO-
Bi cnanaxu [TOJI cynpoBoIKYIOTCS MOCTiIAOBHUM Mif-
BUILIEHHSIM aKTUBHOCTI AO MexaHi3MiB, TOKHU IXHi pe-
3epBHI MOXJIMBOCTI He Oyze BMUepraHo. 3MiHU y TIPO-
OKCUJIAHTHO-aHTUOKCUJAHTHIN cuctemi Aspergillus ver-
sicolor maroTh MiACTAaBM BBaXXaTW MPO MOXJIWBY POJIb
MPOAYKTIB ITePEKNUCHOTO OKMCHEHHSI B IKOCTi OTHOTO i3
MOXJIMBUX TI€PBUHHUX MediaTopiB cTpecy. MoxXiIuBo,
3MillleHHsI piBHOBAru B AaHill CUCTEMi € OMHUM i3 KJTIO-
YOBUX i LIBUIKUX JJAHOK B Mpolueci popMyBaHHs afar-
TaTUBHMX peakiiii MiKpOMilleTiB Ha [il0 XPOHIYHOTO
orpoMiHeHH. OTprMaHi pe3yJabTaTh MOXYTh CIIPUSITH
MPOrHO3YBAHHIO 3MiH aKTUBHOCTI MiKpPOOHHUX YIpyIiO-
BaHb Y pajialliifHO 3a0pyIHEHUX €KOCUCTEMAaX i BU3HA-
YEeHHIO 30iJIbIIEHOI MOTEHLIMHOI POJi acmepriiiB sK
JKepeNT aJepreHHUX i TOKCUYHUX CIIONYK, 1110 BIUIMBA-
I0Th Ha CTaH 30POB’sl HACEJIEHHSI.

the growth of Aspergillus versicolor fungal hyphae.
Under the influence of radiation, an increase in the
activity of antioxidant enzymes and the synthesis of
antioxidant pigments, specifically carotenoids and
melanins, was observed. It was found that radiation
leads to an increase in the antioxidant capacity of
melanin pigments. Significant differences were
identified in the increase of lipid peroxidation
products and the activity of antioxidant defense
enzymes in post-radiation generations of Asper-
gillus versicolor. These differences depended on the
cultivation medium (being more pronounced on
carbon-poor media), the site of initial strain isola-
tion, and the cumulative number of radiation expo-
sures (generations, respectively). It was established
that chronic irradiation leads to changes at both the
ontogenetic and phylogenetic levels in the studied
micromycete species. This provides a basis for the
assumption that epigenetic adaptation to radiation
occurs in these species, with specific differences for
each species, similar to the processes observed in
other representatives of the biota.

Conclusions. Summarizing the obtained data, it
can be noted that under conditions of prolonged
irradiation, new bursts of lipid peroxidation (LPO)
are accompanied by a consistent increase in the
activity of antioxidant (AO) mechanisms until their
reserve capacities are exhausted. Changes in the
pro-oxidant/antioxidant system of Aspergillus ver-
sicolor suggest a potential role for peroxidation
products as primary stress mediators. It is possible
that the shift in the equilibrium of this system is one
of the key and rapid links in the formation of adap-
tive responses of micromycetes to chronic radia-
tion. The results obtained can contribute to pre-
dicting changes in the activity of microbial com-
munities in radioactively contaminated ecosystems
and identifying the increased potential role of
aspergilli as sources of allergenic and toxic com-
pounds affecting public health.
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BIJHOCHI PUBUKN CMEPTHOCTI YYACHUKIB JIKBIJALIIL
HACJIIIKIB ABAPII HA YAEC BIJ HEITYXJIMHHUX XBOPOB Y
BIIJIATEHUH MEPIOJ, ITICJISI YOPHOBUJIbCHKOI KATACTPO®U

®enipko I1. A., badenko T. ®.

Iepaucasna ycmanosa «HayionanvHuil Haykosuil uenmp paoiauyiitHoi MeouyuHu, eemamonoeii ma
onkonoeii Hayionanavroi akademii meduunux Hayk Ykpainu», m. Kuie, Ykpaina

CHORNOBYL CLEAN-UP WORKERS MORTALITY RELATIVE
RISKS DUE TO NON-CANCEROUS DISEASES IN THE LONG
TERM FOLLOWING THE CHORNOBYL DISASTER

Fedirko P. A., Babenko T. F.

State Institution «National Research Center for Radiation Medicine, Hematology, and Oncology of the
National Academy of Medical Sciences of Ukraine», Kyiv, Ukraine

AKTyaJabHiCTh. AHaJli3 CTaTUCTUYHUX MOKA3HUKIB
3aXBOPIOBAHOCTI CBiUMTH MpPO Te€, IO 3aXBOPIO-
BaHICTh BHACJiJOK HEIyXJIMHHUX XBOpPOO Ta iX MO-
LLIMPEHICTh cepejl HaceJeHHsI YKpaiHU 32 OCTaHHI jAe-
CATWIITTS 30ibIIMINUCK. Binomo, 1110 1is ioHi3y1040-
ro BUMIPOMiHIOBaHHSI HAa OpPraHi3M JIIOAMHU Ma€ Oara-
TOBEKTOpHE CHpPSIMYyBaHHSI Ta BUKJIMKAE YHCICHHI
bioyoriyHi edexkT. OCTaHHIM YacoMm 3 SIBISIETHCS
Bce Oinbllle JaHUX IIOAO IMiABUILEHOTO PU3UKY BU-
HUKHEHHS HeMYXJIMHHOI MaToJIOTii, 0COOJMBO 3aXBO-
p1OoBaHb CUCTEMM KPOBOOOITrY, y BiAIOBiIb Ha OMpPO-
MiHEHHSI HU3bKMMMU Ta IMTOMIpHUMU J03aMU pajiallii.
Mera. IlpoBecTu aHani3 pamioreHHUX PU3UKIB
CMEPTHOCTI YUaCHUKIB JIiKBifallii HacJIiaKiB aBapii Ha
YAEC (YJIHA) Bin 0CHOBHMX KJIACiB HEITyXJIMHHUX
XBOPOO 3aJIEXXHO Bill JO3U 30BHILIHBOTO Y-ONPOMi-
HEHH$ BChOT'O Tijla 3 ypaXyBaHHSM BiKY i yacy 3 MO-
MEHTY OIPOMiHEHHS.

Metoau. EnimemMiojioriyHi, MeIUWKO-CTaTUCTUYHI,
MaTeMaTUYHOI'O MOJIEIIOBaHHS, PU3MK-aHai3.
Pesyabratu. Jlani JlepxaBHOro peectpy YKpaiHu
0ci0, s1Ki mocTpaxkaaiu BHacainok YopHOOUIbCHKOI
karactpodu (JIPY) [epkaBHOI yCTaHOBU « YKpaiHCh-
KMii LeHTp iHdopmaLiiitHux TexHosorii ta Harrio-
HajbHOro peectpy MO3 Ykpainu» ctanu mKepeaoM
BUXiIHOI iHdopMaLlii 11 erigeMioa0riYHOro JOCTia-
KeHHs 1 aHanidy. Koropra enigemMiojloriyHOro MoHi-
TopuHry (mepion crocrepexeHHs 1988—2021 pp.)
BKiIouaia 64 490 yyacHUKIB JIiKBimalii HacJiIKiB
apapii Ha HAEC, gki nepeOyBaloTh Ha 00Jiky B JIPY,
3 HuX 58 862 ocobu Oyim y Biui 18—39 pokiB Ha maty
aBapii Ha YopHoOmibehKiit AEC i 5 628 ocid oyim y
Bili 40—60 pokiB. JIjis BUBYEHHS 3aI€XKHOCTi CMepT-
HOCTI BiJ BIUIMBY pajiallii 3arajabHy i BiKOBi KOTOPTU

Background. Morbidity statistics analysis indicates
that the incidence of non-neoplastic diseases and
their prevalence among the Ukrainian population
have increased over the past decades. It is known that
the effects of ionizing radiation on the human body
are multifaceted and cause numerous biological
effects. Recently, there has been an increasing
amount of data regarding an elevated risk of non-neo-
plastic pathologies, particularly cardiovascular dis-
eases, in response to exposure to low and moderate
doses of radiation.

Objective. Analyze of radiation-related mortality risks
among Chornobyl clean-up workers (ChCUW) from
major classes of non-neoplastic diseases depending
on the dose of whole-body external y-irradiation, tak-
ing into account age and time elapsed since exposure
was conducted.

Methods. Epidemiological, medical statistical, math-
ematic modeling, and risk analysis.

Results. Data from the State Register of Ukraine of
Persons Affected by the Chornobyl Disaster (SRU),
maintained by the State Institution «Ukrainian Cen-
ter for Information Technologies and the National
Register of the Ministry of Health of Ukraine», served
as the source of raw data for the epidemiological study
and analysis. The epidemiological monitoring cohort
(observation period 1988—2021) included 64,490 par-
ticipants in the cleanup of the Chornobyl accident
who are registered with the SRU, of whom 58,862
were aged 18—39 at the time of the Chornobyl acci-
dent and 5,628 were aged 40—60. To study the rela-
tionship between mortality and radiation exposure,
the total and age-specific cohorts of the Chornobyl
clean-up workers were divided into subgroups
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VJIHA po3noaiivmim Ha MiArpyny BiAIOBiTHO IO OT-
pUMaHOI 03U 30BHIIITHBOTO Y-OTIPOMiHEHHS BCHOTO
tina — < 0,05 Ip (rpyna nopisusinus), 0,05—0,09 Ip,
0,1-0,199 Ip, 0,2—0,249 Ip ta 0,25—0,7 Ip. BinHOCHI
pusuku cMmepTtHocTi YJIHA Bikom 18—39 pokiB Ha
nary aBapii Ha HAEC Big HeMyXJIMHHUX XBOPOO Oy1un
JIOCTOBipHO BUMILMMM Yy BCiX JO30BUX MiArpynax Bill-
HOCHO MiATPYyINU MOPiBHSHHS 3 103010 OMTPOMiHEHHS
< 0,05 Ip. HocToBipHO BHUIIMI BiZTHOCHUI PU3UK
cmeptHocTi YJIHA Monoaioi BiKOBOI Ipynu CIOC-
Tepira€TbCsi B HACTYMHi I€pioJM CHOCTEPEXKEHHS:
1993—2002 pp. y BCiX D1030BUX IiArpymnax 3 HallBu-
M rmoxkaszaukom 1,80 (1,37—2,37); 2003—2007 pp. i
2013—-2017 pp. B mozosiii migrpyni 0,05—0,09 Ip.
JocToBipHO BUILI BiAHOCHI PU3UKW CMEPTHOCTI
VJIHA BikoM 18—39 pokiB Ha gaTy aBapii BCTaHOBJIE-
HO BiJ XBOpOO CHUCTeMU KPOBOOOIrY B YCiX TO30BUX
miArpymnax Ta Bif XBOpOO OpraHiB TpaBJeHHS B Mif-
rpyii 3 go3010 onpoMineHHs 0,05—0,09 Ip BizHOCHO
MiArpyny MOpiBHSHHSA. BUsSBIEHO CTaTUCTUYHO AOC-
TOBIpHO BUILI BiTHOCHI pWU3WKM cMepTHocTi YJITHA
MOJIOAIIOL BiKOBOI IpyMM Bif LEpeOpPOBACKYISIPHUX
XBOpOO Ta KapaioMioIaTii 3a BeChb Mepioj CIoCTepe-
JKEHHS B yCiX JO30BUX IMiArpymax MOPiBHSIHO 3 J030-
Boto niarpynoro < 0,05 Ip; Bim iHdapkTy Miokapaa —
Malixe B yCiX T030BUX MiArpymax B Mepioj criocTepe-
xeHHs 1993—1997 pp.; Bin iH(papKTy rOJJOBHOTO MO3-
Ky — B YCiX J0O30BUX MiArpyrax B Iepiol criocTepe-
xkeHHs 2013—2017 pp.

BucHoBku. TakuM 4YMHOM, Mif Yac emigeMioJoriyHo-
ro JOCJiIXEHHSI BU3HAUEHO 3aXBOPIOBAHHSI, SIKi 3y-
MOBJIOIOTh MiABUILEHY H0303aJeKHY CMEPTHICTh
VJIHA y Bigmanenomy nepioni aBapii Ha YAEC, 1o
CJIil BpaxOBYBaTH IMpU MPOBEASHHI AUcnaHcepu3allii
i mpo@inakTuyHOTrO JiKyBaHHSI. OCOOINBO YYTIUBU-
MU 00 [ii i0HiI3yI0YOTO BUMNPOMIiHIOBAaHHS OyJIM
VJIHA Momoaioi BiKoBO1 Tpynu, SIKi 3a3HAJIM BILIU -
BY pagiauii y Biui 10 40 pokiB. OaepxxaHi pe3yabTaTh
enigeMioNoriYHUX MOCHiIXKEHb MPOMNOHYIOTHCS OIS
BITPOBAKEHHS B CIIelliali30BaHUX 3aKJiaJaX 0Xopo-
HU 3I0pPOB’S, IO 3[ilCHIOITh AMCIIAaHCEpPU3allilo
oci6, moctpaxaanux Bia aBapii Ha HAEC. Otpumani
pe3yJibTaTh TaKoK CJiJ BpaxyBaTu IpU IJIaHYBaHHi
3aXO/liB CIIelliajli3oBaHOI MeAWYHOI JOTOMOTU B
yMOBaxX HaA3BMYaWHMX Ta IHIIMX CUTYyaliil OIpo-
MiHEHHSI.

according to the received dose of whole-body external
v-irradiation—< 0.05 Gy (comparison group),
0.05-0.09 Gy, 0.1-0.199 Gy, 0.2—0.249 Gy, and
0.25—0.7 Gy. The relative risks of mortality from non-
neoplastic diseases among Chornobyl clean-up work-
ers aged 18—39 years at the time of the Chornobyl
accident were significantly higher in all dose sub-
groups compared to the comparison subgroup with an
irradiation dose of < 0.05 Gy. Significantly higher rel-
ative risk of mortality among the younger age group of
the Chornobyl clean-up workers was observed during
the following observation periods: 1993—2002 in all
dose subgroups, with the highest rate of 1.80
(1.37—-2.37); 2003—2007 and 2013—2017 in the 0.05—
0.09 Gy dose subgroup. Statistically significantly high-
er relative risks of mortality among Chornobyl clean-
up workers aged 18—39 years at the time of the acci-
dent were observed for diseases of the circulatory sys-
tem in all dose subgroups and for diseases of the diges-
tive system in the subgroup with an radiation dose of
0.05—0.09 Gy compared to the comparison subgroup.
Statistically significantly higher relative mortality risks
were found among younger-age ULNA subjects from
cerebrovascular diseases and cardiomyopathy over the
entire observation period in all dose subgroups com-
pared to the <0.05 Gy dose subgroup; from myocar-
dial infarction — in almost all dose subgroups during
the 1993—1997 observation period; from cerebral
infarction—in all dose subgroups during the 2013—
2017 observation period.

Conclusions. Thus, the epidemiological study identi-
fied diseases that contribute to increased dose-
dependent mortality among the affected population
in the long term following the Chernobyl accident, a
factor that should be taken into account during med-
ical examinations and preventive treatment. ULNA in
the younger age group, who were exposed to radiation
before the age of 40, were particularly sensitive to the
effects of ionizing radiation. The results of these epi-
demiological studies are recommended for imple-
mentation in specialized healthcare facilities that
conduct medical examinations of individuals affected
by the Chornobyl accident. These findings should
also be considered when planning specialized medical
care measures in emergency and other radiation
exposure situations.
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ICTOPUYHI HAPYCHU YOPHOBUJILCBKOI KATACTPO®DU:
40 POKIB OCMWIEHHSA HACJ/IIJIKIB TA 3AT'PO3

Xmxkusak M.B., Komapos ML.II., Baciora B.A., Kmounnkosa A.I.

Lepacasna ycmanosa «Ilncmumym netipoxipypeii im. akad. A.Il. Pomodanoea HAMH Ykpainu»

HISTORICAL ESSAYS OF THE CHERNOBYL DISASTER: 40 YEARS
OF UNDERSTANDING THE CONSEQUENCES AND THREATS

Khizhnyak M.V., Komarov M.P., Vasyuta V.A., Klyuchnikova A.I.

State Institution «Institute of Neurosurgery named after Acad. A.P. Romodanova of the National

Academy of Sciences of Ukraine»
qepe3 40 pokiB Tics aBapii 0COOJUBOI aKTyalb-
HOCTi HaOyBa€ MePeOCMUCIEHHS iICTOPUYHUX Ha-
patuBiB HopHOOWISI B YMOBAaX CydacHUX 0e3MEeKOBUX
BUKJIVKIB, TIOB’SI3aHUX i3 BOEHHOIO arpeci€o pocii.
Baromuit BHeCOK y AOCHIIXEHHS MeIUKO-0ioa0riv-
HUX acrnekTiB YopHOOMJILCHKOI aBapii 3poOuand Hay-
koBuUi Y « IHcTuTyT Helipoxipyprii iM. akan. A.I1. Po-
moaaHoBa HAMH Ykpainu», cepen sSIKMX cJ1if 3raga-
™ iMmeHa: M.I. JlicaHoro, A.I1. PomogaHoBa, }O.I1. 30-
3yni, 1.B. Cremanenko, JI.JI. JIroouy, 1. I. BacunbeBoi,
J.A. CytkoBoro, O.B. MapkoBoi, B.A. Pynenxko,
O.B. Topo6eun, B.I. Humobamioka, I. M. fIxHeHKO,
I M. Oniiinuk, JI.JI. Yeb6oTtapboBoi, I.B. Mixanb,
T.C. bonmaps, T.M. UYepennrko, B.B. JleHnryo,
O.P. Binnuuskoro, O.B. fApmomiok, 1.FO. ITormoBoi
JI.B. 3amosnoro, H.I. Yonuk, A.Il. YepueHko,
M.I. [lIamaeBa. Y Mexkax HayKOBUX JOCTiIKeHb BU-
BYaBC$ BIUIMB iOHi3ylIOUOTr0 BUMPOMiHEHHS Ha LIEHT-
paJibHy HEpBOBY CUCTEMY i 1Ii HampalOBaHHS CTaJIU
BaXJIMBUM €JIEMEHTOM (hOPMYBaHHSI CydacHOIO Me-
JIUYHOTro ysaBieHHs. KoTponb 3a JikBigzaTopaMu Ha-
caigkiB aBapii Ha YAEC nokazaB cyTTEBe 3pOCTaHHS
3aXBOPIOBaHb 3 YpaxkeHHSIM TOJIOBHOTO MO3KY, 0CO0-
JIMBO 1I€ CTOCYETBCSI XBOPUX 3 TOCTPOIO IIPOMEHEBOIO
xBopo6o1o. ChopMoBaHi ysaBJIeHHS Tpo mnaTodisio-
JIOTiI0 Ta MeXaHi3MU PO3BUTKY YpakeHb I'OJIOBHOIO
MO3KYy 1 BM3HAuyeHi JiarHOCTWMYHI METOAM OLIIHKU
HeBpoJioriyHux po3ianis. Came Ha MiacTaBi KOMILIE-
KCHMX KJIiHIKO — HEBPOJIOTIYHUX, Helipodi3iooriy-
HUX, HEWpPOBi3yalbHUX, OiOXiMiUYHMX Ta iMYHOJO-
TYHUX JOCHiIKEeHb Pi3HUX KaTeropiii XBOpMX BU-
1Ie3ragaHMy HayKOBIISIMU BIIepIlie BUBYEHI OCHOB-
Hi MexaHi3MU pafialiiiHoro ypaxeHHs Mo3Ky. Bcra-
HOBJICHO, 10 pafialliliHe ypaxXeHHsI Ma€ (a3HiICTh
PO3BUTKY peakxliil TOJIOBHOTO MO3KY Ha OIPOMiHEH-
Hs1, BA3HAYEHO KJIiHiYHi 0COOJMBOCTI i (hakTOpH, SIKi
BIUIMBAIOTh Ha TMepebir. Pe3ynbraTm ekcrepuMeH-
TalbHUX AOCJIIXEHb Ta KJIHIYHUX CIIOCTEPEXEHb
npeacTaBiieHi B MOHOrpadisx, MPUCBIYEHUX MiCsI-

40years after the accident, the rethinking of the
historical narratives of Chornobyl in the con-
text of modern security challenges related to Russia’s
military aggression is of particular relevance. A signif-
icant contribution to the study of the medical and
biological aspects of the Chernobyl accident was
made by scientists of the State University «Institute of
Neurosurgery named after Acad. A.P. Romodanova of
the National Academy of Sciences of Ukraine»,
among which we should mention the following
names: M.I. Lisyanogo, A.P. Romodanova, Yu.P. Zo-
zuli, I.V. Stepanenko, L.D. Lyubich, I.G. Vasylievoi,
D.A. Sutkovo, O.V. Markova, V.A. Rudenko, O.B. Go-
robetz, V.I. Tsymbalyuka, H.M. Yakhnenko, H.M. Oliy-
nyk, L.L. Chebotaryova, G.V. Michal, T.S. Bondar,
T.M. Cherenko, V.V. Dengub, O.R. Vinnytskoho,
0O.V. Yarmolyuk, I.Yu. Popova L.V. Zadoyanogo,
N.G. Chopyk, A.P. Cherchenko, M.I. Shamaev.
Within the framework of scientific research, the
impact of ionizing radiation on the central nervous
system was studied, and these developments became
an important element in the formation of modern
medical ideas. Monitoring of liquidators of the conse-
quences of the accident at the Chernobyl nuclear
power plant showed a significant increase in diseases
with brain damage, especially in patients with acute
radiation sickness. Concepts about the pathophysiol-
ogy and mechanisms of development of brain lesions
have been formed and diagnostic methods for the
assessment of neurological disorders have been
defined. It was on the basis of complex clinical-neu-
rological, neurophysiological, neurovisual, biochem-
ical and immunological studies of various categories
of patients that the aforementioned scientists first
studied the main mechanisms of radiation damage to
the brain. It was established that radiation damage has
a phasic development of the brain’s response to irra-
diation, clinical features and factors affecting the
course were determined. The results of experimental
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panmiauiitHiin eHuedanonarii (A.Il1. PomogaHoBa) Ta
MexaHi3MaM iMYHOHEWpOIaTOJOriYHUX MpOoLEeCiB
npu aii pagiauiiitHoro onpomiHeHHs ( Jlicsauuii M.1.,
Jio6uu JI.JI), XpoHiYHOMY BIUTMBY MaJIMX 103 OIPO-
MiHEHHSI Ha HEPBOBY CHCTEMY, aHTHUOKCHUIAHTHUM
BJIACTMBOCTSIM IPUPOIHIX CIIOJYK B YMOBax BIUIMBY
ioHizyrouoro BunpomiHioBanHs (FO.I1. 3o3yns), aH-
THOKCUJAHTAM B IMPOoITAKTULII i Tepartii TpoMeHeBUX
ypaxeHb, ILUISIXaM KOpEKIIii OKMCIIOBaJIbHOTO MeTa-
oouizmy nipu poMenesiii it Ha ITHC (3o03yng FO.I1.,
Cytkosuit [I.A.). Crenmanenko [.B BuBYana kimiHiko-
HEBPOJIOTiYHi, iIMyHOJIOTiUHiI Ta MeTa0OdiYHi 3MiHU
Mnpu eHuedanonarii BHaCAiIOK pafialliiiHOro Ompo-
MiHenHs, CytkoBuii /1. A. cTaH OKMCHO-aHTUOKCH -
JAHTHOI CUCTeMHU TOJIOBHOTO MO3KY 3a YMOB BILJIMBY
ioHi3ylouoi1 pamiallii Ta oro kKopekiiii, Jlroouu JI./1.
JOCHiIXKYBaJIUCh HEWpPOayTOIMyHHI peakiil mpu Aii
MaJIuX 103 OIPOMiHEHHSI Ha opraHizMm. BctaHoBIeHO,
110 MOLIKOKEHHS TOJIOBHOTO MO3KY MpPH JIii iOHi3y-
F0YOTO BUIIPOMIiHIOBaHHS Ma€ GaraTo(akTOpHUIL ma-
TOTeHEe3 PO3BUTKY i IIOJIITAa€E B MOr0 IIEPBUHHOMY
YpaXeHHi 3 OJHOYACHWM BMHMKHEHHSIM JIHCMeTa-
0OJIIYHUX, IMyHOTIATOJOTIYHUX 1 AUCUUPKYISITOPHUX
MEXaHi3MiB. YpaxkeHHsI TOJOBHOTO MO3KY IpOSIB-
JIIETbCS O3HaKaMU eHledaonartii, ska Ma€ 3 da3u
PO3BUTKY (MIEPBMHHOI peakxilii TOJIOBHOTO MO3Ky Ha
OIPOMiHEHHSI, TICEBIOOMYKAHHS i IIPOrpecylouoro
MOTJUOJIEHHsT HEBPOJIOTiyHO1 cuMnToMaTuku. Cry-
NiHb TSXKOCTi 3pOCTa€ NpoHopuUiiiHO [03i omn-
POMIHEHHS 1 3aJIeKUTh Bil XapakTepy MpOMEHEeBOro
BIUIMBY (30BHIillIHE, BHYTPIllIHE, KOMOiHOBaHE).
Crnocrepirasach B3aEMO3AJIEXKHICTh MiX 3MiHaAMU
iIMYHOJIOTiYHMX 1 OioXiMiYHMX MOKa3HUKIB, cepen
SIKMX MPOBiAHY POJb Majlu O3HAKU €HAOTEHHOI iH-
TOKCHKallii, IKi KOpeJIoBaJIin 3 03HaKaMu eHIliedaio-
naTii i BUpaXKeHiCTIO iMyHHMX po3JadiB. MeTabdoiuHi
Ta iMYHHi OMCGYHKUII y BigmajJeHi TepMiHU Micss
apapii Ha YAEC cBimuath mpo (OpMyBaHHS «peTyJisi-
TOpHOI» naroJjorii. CydyacHUlt eTal OCMUCJIEHHS Ka-
TacTpo(py XapaKTepU3YEThCS MOEAHAHHSIM iCTOPHY-
HOI TTaM’SITi, HAyKOBOTO aHaJIi3y Ta eTUIHMNX aCTIEKTiB
BiMOBiAAAbHOCTI 3a TEXHOIeHHi pu3uKU. YopHO-
OMJIb 3aJIMIIAETHCS ITOCTIMHMM HaragyBaHHSIM IIPO
Bpas3NMBICTh JMIOACTBA y cdepi saepHOi Oe3meKku.
Ictopuuni Hapucu YopHOOUIBCHKOI KaTacTpohu
3a3HaJIM CyTTEBOI TpaHcdopmaiii mporsirom 40
pokiB. [HTerpaliss MeIM4YHOr0 HAayKOBO OOIPYHTOBA-
HOTO 3HaHHS, 30KpeMa pe3yJIbTaTiB HepOHAyKOBUX
JOCHIIKEeHb, CIIPUSIE TJIMOLIOMY PO3YMIHHIO JOBIOT-
pUBAJIMX HACIIIKIiB KaTacTpodu Ta (POpPMYE TTiATpyH-
TS U1 BiANOBiZAJbHOCTI AepKaBW Mepesd CYCIijib-
CTBOM.

studies and clinical observations are presented in
monographs devoted to post-radiation encephalopa-
thy (A.P. Romodanova) and mechanisms of
immunoneuropathological processes under the
action of radiation exposure (M.I. Lisyanyi, L.D.
Lyubich), chronic effects of small doses of radiation
on the nervous system, antioxidant properties of nat-
ural compounds under the influence of ionizing radi-
ation (Y.P. Zozulya), antioxidants in the prevention
and therapy of radiation injuries, by correcting oxida-
tive metabolism during radiation exposure to the cen-
tral nervous system (Zozulya Y.P., Sutkovy D.A.). I.V.
Stepanenko studied clinical-neurological, immuno-
logical and metabolic changes in encephalopathy due
to radiation exposure, D.A. Sutkovy the state of the
oxidizing-antioxidant system of the brain under the
conditions of exposure to ionizing radiation and its
correction, L.D. Lyubich studied neuroautoimmune
reactions under the influence of small doses of radia-
tion on the body. It has been established that damage
to the brain caused by ionizing radiation has a multi-
factorial pathogenesis of development and consists in
its primary damage with the simultaneous occurrence
of dysmetabolic, immunopathological, and dyscircu-
latory mechanisms. Brain damage is manifested by
signs of encephalopathy, which has 3 phases of devel-
opment (primary reaction of the brain to radiation,
pseudo-recovery and progressive deepening of neuro-
logical symptoms. The degree of severity increases in
proportion to the radiation dose and depends on the
nature of the radiation exposure (external, internal,
combined). Interdependence was observed between
changes in immunological and biochemical indica-
tors, among which signs of endogenous intoxications,
which were correlated with signs of encephalopathy
and the severity of immune disorders.Metabolic and
immune dysfunctions in the long term after the acci-
dent at the Chernobyl nuclear power plant indicate
the formation of «regulatory» pathology. The modern
stage of disaster understanding is characterized by a
combination of historical memory, scientific analysis
and ethical aspects of responsibility for man-made
risks. Chernobyl remains a constant reminder of
humanity’s vulnerability in the field of nuclear secu-
rity. Historical accounts of the Chernobyl disaster
have undergone a significant transformation over the
course of 40 years. The integration of medical sci-
ence-based knowledge, in particular the results of
neuroscientific research, contributes to a deeper
understanding of the long-term consequences of the
disaster and forms the basis for the state’s responsibil-
ity to society.
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CYUYACHUMU OIS HA ITIPOBJEMY HEBPOJIOTTYHOI
ITATOJIOTTT V JIITEN 3 PATIAIIIMHO 3ABPYIHEHUNX TEPUTOPIN

IHum6amok B.1.'2, Aurunkin 10.T.3, Kupuiosa JI.I'.3, Mipomnukos O.0.}

'Hauionanvua axademisn nayk Ykpainu, Kuie, Yxpaina

’Hauionanvna akademis meouunux Hayk Ykpainu, Kuie, Yxpaina
IJlepacasna ycmanosa «Bceykpaincokuil uenmp mamepurncmea ma oumurncmea Hauionanvnoi akademii

meoduuHux Hayk Yxpainur», Kuie, Yxpaina

A CONTEMPORARY VIEW ON THE PROBLEM OF NEUROLOGICAL
PATHOLOGY IN CHILDREN FROM RADIATION-CONTAMINATED

TERRITORIES

Tsymbaliuk V.1."2, Antypkin Yu.H.?, Kyrylova L.H.?, Miroshnykov O.0.3

'National Academy of Sciences of Ukraine, Kyiv, Ukraine
’National Academy of Medical Sciences of Ukraine, Kyiv, Ukraine
IState Institution «Ukrainian Centre of Maternity and Childhood of the National Academy of Medical

Sciences of Ukraine», Kyiv, Ukraine

AKTyanpHicTh. PamioakTuBHE 3a0pyaHEHHS ITiBHIYHUX
paitoHiB 2KUTOMUPCHKOI 00JTacTi i30TOmaMu 11e3ifo-137
Ta CTpoHLi10-90 30epiraerbcs goTernep, GopMyloUn Ky-
MYJISITUBHE MyTareHHE Ta eIlireHeTUYHe HaBaHTaXKCHHSI
Ha opradHi3m giteii. He3Baxkaroum Ha 4YOTUPU Jecsi-
TWITTA Tmicas YopHoOMIbChbKOI KaTacTpodu, CUCTEM-
HOro aHajlidy CTPYKTYPU HEBPOJIOTIUHOI MAaTOJIOTil Yy
JIiTel ToCTpaxKIaauX paioHIB i3 ypaXyBaHHSIM cydac-
HUX [iaTHOCTUYHUX METOMiB (MarHiTHO-pe30HaHCHOI
TpakTorpacdii Ta TOBHOEK30MHOTO CEKBEHYBAaHHS) 10Ci
He TIPOBOAMIIOCS.

Mera pochimxkeHHs. CucTemMaTH3yBaTH AaHi IIOAO
CIIEKTpPY HEBPOJIOTiYHOI MaTOJIOri1 y AiTei i3 pagialiiiHO
3a0pyaHeHuX TepuTopil ZKutommupcbkoi 061acTi, mpo-
aHaJi3yBaTU TpaHchopMallilo 11 CTPYKTYpH Ta OLIHUTH
pOJIb XPOHIYHOTO Ma0I030BOI0 padiallifHOro BILTUBY
SIK TepaTOT€HHOTI'O i MyTareHHOIO YMHHMKA B KOHTEKCTI
CyJacHUX HeipoOioJ0oriuHNX KOHIETIIIH.

Metomu. [TpoBeaeHo cucTeMaTUUHUIA OLJISII JIiTEpaTy-
pm 3 6a3 PubMed, Google Scholar, Cochrane Library ta
peno3utopito HalioHanbHO1 0i07i0oTeKM YKpaiHu
(1990—2025 pp.). JoaaTkoBO MpoaHasli30BaHO PETio-
HaJIbHI MEIWKO-CTaTUCTUYHI IaHi, MOMYJISALiAHI JaHi
nporpaMu MOHITOpUHTY BpomxeHux Bag OMNI-Net)
Ta BJIACHI KJIiHIYHI criocTepesKeHHs, BeprdikoBaHi Me-
TOJAaMU MAarHITHO-PE30HAHCHOI TpakTorpadii) Ta Ta
IMOBHOEK30MHOTO CEKBEHYBAaHHS.

Pesyasratn. CTpykTypa HEBPOJIOTiYHOI MATOJOTii Ha
pamiauiiiHo 3a0pyaHeHUX TepuTopisgx KUTOMUPCHKOL
o06J1acTi 3a3Hajia 3HaYHOI TpaHcpopMallii MPOTITOM OC-
TAaHHBOIO ACCATUIITTA. AKIIO B Ieplli MNOCTYOPHO-
OMIBCHKI POKM TlepeBaxkaiu Ipy0i BpOJKeHi Baau LICHT-
paJIbHOT HEPBOBO1 CUCTEMU (Ie(heKTU HEPBOBOI TPYOKH
Ta Mikpouedalisi), TO CbOTOJHI Ha MeplUMi MaaH

Background. Radioactive contamination of the
northern districts of Zhytomyr Oblast with cae-
sium-137 and strontium-90 persists to the present
day, creating a cumulative mutagenic and epigenet-
ic burden on children’s organisms. Despite four
decades having passed since the Chornobyl disas-
ter, no systematic analysis of the structure of neuro-
logical pathology in children from the affected dis-
tricts, incorporating modern diagnostic methods
such as magnetic resonance tractography and
whole-exome sequencing, has yet been conducted.
Objective. To systematise data on the spectrum of
neurological pathology in children from radioac-
tively contaminated territories of Zhytomyr Oblast,
to analyse the transformation of its structure, and
to evaluate the role of chronic low-dose radiation
exposure as a teratogenic and mutagenic factor in
the context of current neurobiological concepts.
Methods. A systematic literature review was per-
formed using the databases PubMed, Google Scho-
lar, Cochrane Library, and the repository of the Ver-
nadsky National Library of Ukraine (1990—2025).
In addition, regional medical-statistical data, pop-
ulation-based data from the OMNI-Net congenital
anomalies monitoring programme, and original
clinical observations verified by magnetic reso-
nance tractography (DTI) and whole-exome se-
quencing were analysed.

Results. The structure of neurological pathology in
the radioactively contaminated territories of Zhy-
tomyr Oblast has undergone significant transfor-
mation over the past decade. While gross congeni-
tal malformations of the central nervous system
(neural tube defects and microcephaly) predomi-

National Academy of Medical Sciences of Ukraine 4 Sl «National Research Center fof Radiation Medicine, Hematology and Oncology»

BUMIIUIM aHOMAJTii 3aJHbOT YEPEITHOT SIMKU, MO30JIMC-
TOTO TiJIa Ta TirmokamMmy — CTPYKTYp, OCOOJIMBO Bpa3-
JIMBUX [0 XPOHIYHOTO MajoJ030BOT0 pamdialliliHOro
BIUIMBY. 3a JAHMMU IIOIYJISILIHHOTO MOHITOPHMHIY
OMNI-Net y perioni ykpaincekoro Iloimiccsg gacTora
nedexTiB HepBOBOi TpyOKM ctaHoBMIa 26,1 Ha 10 000
skuBoHapomxkeHux (OR = 1,59; p < 0,001), mikpole-
danii — 6,1 (OR = 1,85; p < 0,01), 1110 € HAUBULIUMU
MoKa3HMKaMu B €Bporri. BogHouac y cTpyKTypi 3Bep-
HEeHb JiTel i3 mocTpaXaaaux paioHiB ZKUTOMUPILLMHU
MOMIHYIOTh HE BPOIKEHi BamM PO3BUTKY, a pO3Iamu
HEUPOPO3BUTKY — PO3JIAAU AyTUCTUYHOTO CIIEKTpa,
eMiJIeNnTUYHiI Ta PO3BUTKOBI eHledanonaTii. TouHux
CTaTUCTUYHMX JAaHUX IIOAO0 IOLIMPEHOCTI LIUX PO3-
JIagiB B YKpaiHi HeMa€, OCKiJIbKM KOIHOTO Crelliaab-
HOTrO eIiJIeMi0JIOTiYHOTO IOCiAKEeHHS B 30HaX pajia-
HiiiHOro 3a0pyAHEHHSsT He MpoBoauiocs. ocTpalieto
TUITOBOI MOEAHAHOI HEMPOMATOJIOrii € KJiHIYHUKI BU-
naaokK IMTUHU B., 4 pokM, MELIKAHKW OJHOTO 3 TOCT-
paxnanux paitoHiB ZKutomMupcbkoi objacTti. JutrHa
Hapoauiiacsl mepeayacHo Bif BariTHOCTI, OTpUMaHOL
LIJISIXOM €KCTPaKOPHOPaIbHOIO 3aIUTiMHEHHS, 3 YCK-
JlagHeHHsIMU (OaraToBoAAsl, aHEMisl, recraliiHui
niadet). Ilicast HapoaKeHHSI MiarHOCTOBAHO BHYT-
pillIHbOLLTYHOUYKOBUI KpoBoBuauB III ctymens, me-
PUBEHTPUKYISIPHY JIEMKOMAJsILil0 Ta MocTreMopa-
riyny rigpouedainito. Ha MoMeHT 00CTexkeHHS CIToC-
Tepirajmcs 3aTpUMKa PyXOBOI'O Ta IICUXOMOBJICHHEBO-
r0 pPO3BUTKY, CMUJICNTUYHI Hamamu, CIHAaCTUYHUI
reMinapes cmpaBa Ta ayTUCTUMKOMOAIOHMI Mpodisib
(exonautii, BiACYTHIiCTb miaoroBoi MmoBu). MPT rosos-
HOTO MO3KY 3 A1(y3iiHO-TEH30pHOIO TpaKTorpagdieio
BUSIBUJIA BUpaxeHy aTpodilo Ta KiCTO3HO-TJIiO3Hi
3MiHM TiM’SSTHUX i TTOTWJIMYHUX YaCTOK, BEHTPUKYJIO-
JIVISATALLiIO, aTpOodifo MO30JIMCTOTO Tijla Ta TPy0i mopy-
LLIEHHS LiTICHOCTI MPOBIAHUX TPAKTiB 0101 peYOBUHU
(BiICYTHICTb JiBOTO MOSICHOTO My4YKa, PeAyKIIisl 3aaHiX
BiJliJ1iB BEPXHBOIO Ta HUXKHBOI'O MO3A0BXHIX i JI000-
BO-TIOTWJIMYHOTO MyuKiB). Lleit BUMamoK 1eMOHCTpYE
MOENHAHHS CTPYKTYPHOIO YpaxK€HHsI MO3KY, eITiieIn-
TUYHOI eHlledaionarii Ta po3jaaay HEMPOPO3BUTKY, Xa-
pakTepHe came IS AiTei 3 pagialiliHO 3a0pyaHEHUX
TEPUTOPIIi.

BucHoBku. XpOHIUHMI MaJloONO30BUI padialliiiHUM
BILIMB 3QJIMIIAETHCS MIEPCUCTYIOUMM YMHHUKOM (pop-
MYBaHHSI HEBPOJIOTIYHOI TaTojoril y AiTeil 3 pamnia-
LiiiHO 3a0pyaHeHuX TepuTopiii KutomMupchbkoi 00-
Jacti. BinOyBaeTbcs TpaHC(opMallisl CTpyKTypy NaTo-
JIOTii Bif rpyOMX BPOMXKEHUX Baj LIEHTPaJbHOI HEPBO-
BOI CUCTEMU J0 TepeBakaHHsI po3J1aiB HEMPOPO3BUT-
Ky. HeoOxinHe CTBOpEHHS peTioHaJbHOIO PEECTPY
HeWpOpPO3BUTKOBUX PO3JIaAiB, BIIPOBAJIXEHHS 000-
B’SI3KOBOTO HEBPOJIOTIYHOTO OOCTEXXEHHS JiTeil 3 03-
HakaMM po3jiajiiB ayTUCTUYHOIO CrekTpa (3o0Kpema 3
BukopuctaHHaM MPT 3 Tpakrtorpacdiero) Tta mpoBe-
JI@HHST MOMYJSALIMHUX €IMiIeMioJOriYHUX NOCTiIXKEeHb
y IIOCTPaXIaJux pailoHax.

nated in the first post-Chornobyl years, anomalies of
the posterior cranial fossa, corpus callosum, and
hippocampus — structures particularly vulnerable to
chronic low-dose radiation exposure — have now
come to the fore. According to the OMNI-Net pop-
ulation monitoring data in the Ukrainian Polissia
region, the frequency of neural tube defects was 26.1
per 10,000 live births (OR = 1.59; p < 0.001), and
microcephaly was 6.1 per 10,000 (OR = 1.85; p <
0.01), representing the highest rates in Europe. At
the same time, referrals from the affected districts of
Zhytomyr Oblast are now dominated not by congen-
ital malformations but by neurodevelopmental dis-
orders — autism spectrum disorders, epileptic and
developmental encephalopathies. Precise statistical
data on the prevalence of these disorders in Ukraine
are lacking, as no special epidemiological studies
have been conducted in radiation-contaminated zo-
nes. An illustrative example of typical combined neu-
ropathology is the clinical case of patient V., a 4-year-
old child from one of the affected districts of
Zhytomyr Oblast. The child was born prematurely
(following in vitro fertilisation) from a pregnancy
complicated by polyhydramnios, anaemia, and ges-
tational diabetes. After birth, grade III intraventric-
ular haemorrhage, periventricular leukomalacia,
and posthaemorrhagic hydrocephalus were diag-
nosed. At examination, delayed motor and speech
development, epileptic seizures, right-sided spastic
hemiparesis, and an autism-like profile (echolalia
and absence of dialogic speech) were observed. Brain
MRI with diffusion tensor tractography revealed
marked atrophy and cystic-gliotic changes in the
parietal and occipital lobes, ventriculodilatation,
atrophy of the corpus callosum, and severe disruption
of the integrity of major white matter tracts (absence
of the left cingulum bundle and reduction of the pos-
terior segments of the superior and inferior longitudi-
nal fasciculi and fronto-occipital fasciculus). This
case demonstrates the combination of structural
brain damage, epileptic encephalopathy, and neu-
rodevelopmental disorder that is characteristic of
children from radiation-contaminated territories.
Conclusions. Chronic low-dose radiation exposure
remains a persisting factor in the formation of neu-
rological pathology in children from the radioactive-
ly contaminated territories of Zhytomyr Oblast.
There is a clear transformation in the structure of
pathology from gross congenital malformations of
the central nervous system to the predominance of
neurodevelopmental disorders. The establishment of
a regional registry of neurodevelopmental disorders,
the introduction of mandatory neurological exami-
nation for children with signs of autism spectrum
disorders (including MRI with tractography), and
the conduct of population-based epidemiological
studies in the affected districts are urgently needed.
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3ACTOCYBAHHA ITIOBYTOBUX PAAIOMETPIB IJIA
BUMIPIOBAHHSA BMICTY PAJIIONOIY Y IIUTONOAIBHIN

3AJI031

Yenypuuii M. 1.!, I'viesatuii C. B.2, Mopo3os B. B.!, Kypsara M. C.', Bacuienko B. B.!, Maciok C. B.!

!lepucasna ycmarnosa «HayionanvHuil Haykosuil uenmp paoiauyiitHoi meouyuHu, eemamonoeii ma

oukonoeii HAMH Ykpainu», Kuie, Ykpaina

Jlepucasna ycmarnoga «Incmumym endokpuronoeii ma oominy peuwoeun im. B. I1. Komicapenka HAMH

Ykpainuw», Kuie, Ykpaina

USE OF HOUSEHOLD RADIOMETERS FOR MEASURING OF

RADIOIODINE IN THE THYROID

Chepurny M. 1.', Gulevatiy S. V.2, Morozov V. V.!, Kuriata M. S.!, Vasylenko V. V.', Masiuk S. V.!

!State Institution «National Scientific Center for Radiation Medicine, Hematology and Oncology of the
National Academy of Medical Sciences of Ukraine», Kyiv, Ukraine

’State Institution «V. P. Komisarenko Institute of Endocrinology and Metabolism of the National
Academy of Medical Sciences of Ukraine», Kyiv, Ukraine

AkTyanbHicTb. I[Ticns aBapii Ha YAEC ocHOBHa YyacTu-
Ha (60%) BUMIpiB BMIiCTy pamioiiony y IIMTOMOMIOHII
3as103i (1113) Oyna BMKoHaHa TeOJIOTIYHUMM pagioMeT-
pamu CPIT-68-01 3aBasiku iX MacOBOCTI i TPOCTOTI BH-
KopucTaHHs. Ha chorofHi 1i mpuiaaau BXe BUAIIIN 3
yXkuTKy. B ymoBax po3B’s;3anoi P® BiiiHU icHYye
BipOrigHICTh IIMPOKOMACIITAOHOI pafialiiiHoOl aBapil
YHACiIOK aKTiB TepOPU3MY Ha 00’€KTax siASPHOI IPO-
MUCJIOBOCTI YKpaiHU, a TaKOX MOXJIMBICTb BUKOPHUC-
TaHHsS KpalHOI-arpecopoM TaKTMYHOI s11epHOoi 30poi.
Tomy icHye HeOOXigHICTb B OL[IHLIi MOXJIUBOCTI BUKO-
pUCTaHHS TMOLIMPEHUX HUHI MOOYTOBUX palioMEeTpiB
JIJIST MACOBOI €KCIPeC-OLiHKU 103 ornpomiHeHHs [113.
Merta nociiakeHHs1. BUKoHaTu aHali3 YyTJIUBOCTI MO-
LIMPEHUX B YKpaiHi MOOYTOBUX paaioMeTpiB A0 BUII-
poMiHtoBaHHs pagionykiinis Pl B 1113 monguau 3 Me-
TOIO OLIiIHKM MOXKJIMBOCTI IXHOI'O 3aCTOCYBAHHS Y BU-
MnaaKy HeoOXiTHOCTI MpOBeIeHHSI MAaCOBOIO TUPEOA0-
3UMETPUIHOIO MOHITOPHUHTY.

Metomu. YyTauBicTh pagioMeTpiB 1O BUITPOMiHIOBaH-
g P B I3 moguHu BU3HaYajIach LIJIIXOM BUMIpIO-
BaHb raMMa-BUIIPOMiHIOBaHHS Bij iMiTaTopa (daHTO-
ma) 113, HamoBHEHOro BOJHUM PO3YMHOM MNOAWIY
Hatpifo. AKTUBHicTh "'l B po3umHi BM3HaYajach Ha
cepTudiKoBaHOMY A03-KajiOpaTtopi i B MOAAIBIIOMY
KoperyBajach Ha BEJIMYMHY PO3Iaay paaioHYKIIiIiB.
®danTom 1113 OyB BUTOTOBIICHNI Y BUIJISIII LIMJTiHApA 3
opraHiuHoro (akpujiIoBOro) ckjia giametpom 120 MM, B
SIKOMY Oyl BHCBEpPIJIEHI OTBOpHU HiameTpamu 24 Ta
14 MM Ha BifcTaHi 5 Ta 3 MM Bif Kparo LuiHapa. B ot-
BOPM OMyCKaIMCh eMHOCTI 3 10 M ta 1,5 M po3unHy

Relevance. After the Chernobyl accident, the main
part (60%) of all measurements of radioiodine con-
tent in the thyroid was performed by geological
radiometers SRP-68-01 due to their mass availabili-
ty and ease of using. Today, these devices have
already fallen into disuse. In the conditions of the
war unleashed by the Russian Federation, there is a
probability of a large-scale radiation accident due to
acts of terrorism at the facilities of the nuclear indus-
try of Ukraine, as well as the possibility of the use of
tactical nuclear weapons by the state-aggressor.
Therefore, there is a need to assess the possibility of
using currently widespread household radiometers
for mass express assessment of thyroid radiation
doses.

Objective. To analyze the sensitivity of household
radiometers widespread in Ukraine to "'l in the
human thyroid gland in order to assess the possibili-
ty of their use in the event of the need for mass thy-
roid dosimetric monitoring.

Methods. The sensitivity of radiometers to '*'I in the
thyroid was determined by measuring gamma radia-
tion from a thyroid simulator (phantom) filled with
an aqueous solution of sodium iodide. The activity
of ¥ in the solution was determined on a certified
dose calibrator and subsequently corrected for the
decay rate of radionuclides. The thyroid phantom
was made in the form of a cylinder of organic
(acrylic) glass with a diameter of 120 mm, in which
holes with diameters of 24 and 14 mm were drilled at
a distance of 5 and 3 mm from the edge of the cylin-
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B, gxi imityBanu 113 gopociol JIoguHU Ta AUTUHU
BiamoBinHo. 1 BUMiploBaHHSI raMMa-BUIIPOMiHIO-
BaHHS OyJIM BUKOPUCTaAHi 5 MpuiadiB HAUIOLIM-
peHiIoi B YKpaiHi MoJesli moOYyTOBUX pamgioMeTpiB —
MKC-05 Teppa ninnpuemctsa Exorect (M. JIbBiB).
Pesynabratu. Yytnusicts npunanis MKC-05 no ram-
Ma-BunpominoBandsa 'l ¢anroma 1113 ouikyBaHO
BUSIBUJIACH CYTTEBO 3aJIeXKHOIO Bill TeOMETpii BUMi-
proBaHb. HaliGinpla 4yTJIMBICTh AOocsranach y reo-
MeTpii, KOJIY Mpujaj IpUKIagaBcs 10 iMiTaTopa 1ui
HUXXHBOIO CTOPOHOIO, Ha SIKilf BUpPOOHUKOM HaHece-
HO cIieljajbHy IMO3HauKy «+». B 11iif reoMerpii Ka-
JiOpyBalbHUIA (paKTOp, ycepeaHeHUI Ml S5-U Mpu-
naniB, 0yB ouiHeHuii y 30 Kbk xron/MK3B 11 (paHTO-
ma I3 mopocioi moauau 1a 15 Kbk xroa/MK3B miist
¢danToma I3 gutnHU. Po3X0MKeHHS B BEJIMYMHAX
KaJliopyBaJIbHUX (haKTOPIB TSI OKPEMUX TIPUJIAJIIB HE
BUXOJIMJIO 32 MEXi BiTHOCHOI IMTOXMOKKU BUMipIOBaHb,
OL[IHEHO1 B XOAdi AEKiIbKOX Cepiii BUMiplOBaHb B
5—7%. Ilpu BimmajeHHi Ipujamy Bif iMiTaTopa HIui
HaBiTh Ha BEJIMYMHY B 1—2 CM UyTJIUBICTh MpUIaIiB
noMitTHo mamana (B 1,5—2,4 pa3u 10 J10pOCIOro
¢danToma).

BucnoBku. ITommpeni mo6yroBi pagiomerpu MKC-
05 BneBHEHO PEECTPYIOTh TUMOBY JJIs1 TPaBHSI-YepPB-
Hs 1986 poky aktusHicTh ' 113 (5—20 kBK) Ta ne-
MOHCTPYIOTbh CTa0iJIbHICTh pe3yJbTaTiB 3 yacoM. YyT-
JIMBICTD JJIsI Pi3HUX €K3eMILISIPiB IpUIaay CYyTTEBO HE
BiapizHseTbca. MKC-05 MoxyTb OyTH 3aCTOCOBaHi 3
METOI0 TIEPBUHHOIO MEIMYHOrO COPTYBaHHSI OCiO,
nocTpaxKaajlux BHACIiAOK paaioiiogHOI aTaku, a Ta-
KO 7151 Tpy0O1 OLIiIHKM MOTEHLIIITHUX 03 OTIPOMiHEH -
Ha 1I3. B Toii xxe yac nipu BukopuctaHHi MKC-05
Ut BuMipioBanHs BMicTy 'l B 1113 BaxJIMBO CyBOpPO
JOTPUMYBAaTUCh OAHIET i TOI XX caMoOl TeoMeTpii BU-
MiplOoBaHb, 4Yepe3 CYTTEBY 3aJeKHICTb UYTJIUBOCTI
LIMX MPUIaaiB BiJl TeOMETPii BUMipIOBaHb.

der. Containers with 10 ml and 1.5 ml of "*'I solution
were lowered into the holes, which simulated the thy-
roid gland of an adult and a child, respectively. To
measure gamma radiation, 5 devices of the most com-
mon model of household radiometers in Ukraine —
MKS-05 Terra of the Ecotest enterprise (Lviv) were
used.

Results. The sensitivity of MKS-05 devices to gamma
radiation of "*'I in the thyroid phantom was found to
be significantly dependent on the geometry of meas-
urements. The highest sensitivity was achieved in the
geometry when the device was applied to the neck
simulator with the lower side, on which the manufac-
turer applied a special «+» mark. In this geometry, the
calibration factor averaged for 5 devices was estimat-
ed at 30 kBq xh/uSv for the thyroid phantom of an
adult and 15 kBq xh/uSv for the thyroid phantom of
a child. The difference in the values of the calibration
factors for individual devices did not exceed the rela-
tive measurement error, estimated during several
series of measurements at 5—7%. When the device
was removed from the neck simulator even by 1-2
cm, the sensitivity of the devices dropped noticeably
(by 1.5—2.4 times for the adult phantom).
Conclusions. Widespread household radiometers
MKS-05 confidently register the "'I thyroid activity
typical for May-June 1986 (5—20 kBq) and demon-
strate stability of results over time. The sensitivity for
different devices does not differ significantly. MKS-05
can be used for the purpose of primary medical triage
of persons affected by radioiodine, as well as for a
rough assessment of potential thyroid radiation doses.
At the same time, when using MKS-05 to measure
the "'l content in the thyroid, it is important to strict-
ly adhere to the same measurement geometry, due to
the significant dependence of the sensitivity of these
devices on the measurement geometry.
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POJIb HAITIOHAJILHOTO HAYKOBOTO IIEHTPY PATIAIIIITHO1
MEJUIIMHUA, TEMATOJIOTTI TA OHKOJIOT'Ti B BOO3 MEPEXI
MEJMYHOI TOTOBHOCTI I PEATYBAHHS HA PAJTIAIIIIH

I AAEPHI HAJI3BUYAMHI CUTYAILIT (REMPAN)

Yymak A.!, Akbapos K.2, Cymxko B.!, 2Konip B.!, Bacunenko B.', Kopoas H.!, fInoBuu JI.!

"lepucasna ycmanosa «HauyionanvHuil Haykosuil uenmp paoiayiitHoi meouyuHu, eemamonoeii ma
onkonoeii Hauionanvroi akademii meduunux nayx Yxpainu», Kuie, Yxpaina
?Texniunuii cniepodimnux (XbPA), bropo BOO3 6 Ykpaini, Kuie, Ykpaina

THE ROLE OF THE NATIONAL RESEARCH CENTRE FOR
RADIATION MEDICINE, HEMATOLOGY AND ONCOLOGY

IN WHO REMPAN

Chumak A.', Akbarov K.?, , Sushko V.', Zhovnir V.!, Vasylenko V.!, Korol N.!, Yanovich L.!

!State Institution «National Research Centre for Radiation Medicine, Hematology and Oncology,
National Academy of Medical Sciences of Ukraine», Kyiv, Ukraine
?Technical Officer (CBRN), WHO Country Office in Ukraine, Kyiv, Ukraine

3rpyﬂﬂﬂ 2025 poky HamioHanbHMIT HayKOBUI LICHTP
panmiauiiitHOl MEAWIIMHU, TeMaToJIOTii Ta OHKOJOTil
(HHIPMTI'O) HamioHanbHOI akageMii MEAUYHUX HayK
YKpaiHu BchOME Meperpru3HauYeHO Ha HACTYITHUMN YOTH-
pupiunmii nepiox sk LlenTtp, mo croiBmpairioe 3 BOO3 B
Mepexki MeIMYHOI TOTOBHOCTI i pearyBaHHSI Ha paaialiiiH
i saepHi Hag3BuyaiiHi curyauii (REMPAN) WHO CC
Ukr-6. Lle Oyys0 He MpOCTO agMiHiCTpaTUBHE ITPOJOB-
XeHHs TepMminy nii. Lle Oy10 BU3HAHHSIM BEIUYE3HOI
crifikocti HHIIPMTI'O, fioro BimmaHOCTi cripaBi Mmopsi-
TYHKY >KMTTiB Ta 1OT0 3yCWJIb IIOA0 3MillHEHHSI CTIMKOCTI
CHCTEMH OXOPOHU 3I0POB’S IO 3arpo3M pamialliifHMX Ta
SIIEPHUX HAI3BUYAMHUX CUTYallili B yMOBaX TPUBaK4YOTo
BiliCbKOBOTO KOHJIIKTY Ta BOEHHOTO CTaHy. 3a MiATpUM-
ku IlpeacraBuuursa BOO3 B Ykpaini, 3 motoro 2023
poky 1o TpyneHb 2025 poky HHIIPMI'O opranisysas 33
ceMiHapu «YIpaBliHHSI OLIHKOK ONPOMIHEHHS Ta Me-
NWYHE pearyBaHHsSI Ha pamialliiiHy Haa3BUYailHy CUTY-
auito B YkpaiHi». Lli cemiHapu Oyau po3po0aeHi ajist Me-
JIWUYHOIO MepcoHaly Ta 0c¢i0, sIKi MPUIAMAaKOTh PillIeHHS Y
cdepi OXOPOHU 3IOPOB’S, 3 TEPUTOPIi, MPUIETINX 0
30H IJIaHYBaHHSI HaA3BUYaWHUX CHUTYyalliil Ha aTOMHUX
eJIEKTpOCTaHLIis1X, 3arajioM 499 oci6. Poboua 3ycTpiy Bif-
MOBiTHMX 3alliKaBJIEHUX CTOPiH Ta MapTHEPIB, 3aJy4eHUX
10 NUTaHb TOTOBHOCTI Ta pearyBaHHsl Ha padialiiiHi
HaA3BMYaliHi cuTyauii B YKpaiHi, Oyna 3ocepeakeHa Ha
MOCUJIEHHI MiXCEeKTOpaJIbHOI KOOpAMHALIl 1Sl peary-
BaHHSI Ha padialiiiHy HaA3BUYallHy CUTYyallil0 Ta 3MEH-
LIeHHS ii TOTeHLifHOTO BIJIUBY I10 BCilt KpaiHi (BKII0Ua-
[0UM Pi3Hi CleHapii, TakKi K 3aCTOCYBaHHS SIAEPHOI 30poi,
aBapii Ha aTOMHIl eJ1eKTPOCTaHIIil 3 BUKUIOM padioak-

ince December 2025, the National Research

Centre for Radiation Medicine, Hematology
and Oncology (NRCRM) of the National Acade-
my of Medical Sciences of Ukraine has been re-
designated for the next four-year period as the
WHO CC Ukr-6 for the 7" time. This was not a
mere administrative renewal extension. It was a
recognition of the Center’s tremendous resilien-
ce, dedication to saving lives, and its efforts to
strengthen the resilience of the public health sys-
tem under the threat of radiation and nuclear
emergencies under the conditions the ongoing
military conflict and martial law. With support of
the WHO Country office in Ukraine, the since
February 2023 to December 2025 NRCRM
organized 33 workshops «Managing exposure
assessment and medical response to a radiation
emergency in Ukraine». These workshops were
tailored for medical staff and public health deci-
sion-makers of the areas adjacent to nuclear
power plants emergency planning zones, 499 per-
sons in total. A working meeting of relevant stake-
holders and collaborators involved in the area of
radiation emergency preparedness and response
in Ukraine focused on strengthening cross-sector
coordination to respond to and reduce a potential
impact of a radiation emergency all over the
country (including various scenarios, such as the
use of nuclear weapons, accidents at a nuclear
power plant with a release of radioactive sub-
stances, etc.). Significant gap in the availability of
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TUBHUX PEUYOBUH TOLIO0). 3HAUHA MPOTrajJiMHa B HASIBHOCTI
JO3UMETPUYHMX MPUIALiB Ta 00JaAHAHHS MJIS AiarHOC-
TUKM palialiiHuX ypaxeHb Oyja 3allOBHEHa 3aBASKU
nocrayaHHio, HagaHomy BOO3 ta MATATE. CniBpo0iT-
Huku HHIPMT'O gonomoriu y BUOOpi ONTUMAaIbHOTO
o0JagHAHHSI Ta MMiATOTYBaJIM KOPOTKi IHCTPYKIii YK-
paiHChbKOI0 MOBOIO JIJIs1 Moro ekcrtyaTauii. Hapeiri, mig
kepiBHULTBOM IlpeacraBuuurBa BOO3 B YkpaiHi B
HHIIPMTI'O 6yno Binkputo HaBuanbHuMil LieHTp pania-
LiAHOI J03UMETPIi, IKUIi BUKOPUCTOBYETHCS AJIs1 MPOBE-
JIIeHHS PeTyAIpHUX HaBYaJbHUX KypCiB 3 KBiTHS 2025 po-
Ky. @axisui HHLIPMTI'O Takox miaTpyuMyBaJ HaB4aHHS
BOO3 y Mongosi ta CnoBauuuHi y 2024—2025 pokax, a
TaKOX B3SUIA YIaCTh Y MiXKHAPOITHUX HABUAHHSIX 3 TUTaHb
anaepHoi Han3BuyaliHoi cutyailii Convex-3 y gepsHi 2025
poxky, 1o Binoynucs Ha AEC «YepHaBona» B PymyHii.
BucnoBok. Cnisnpaus HHIIPMI'O 3 BOO3 y pamkax
REMPAN wmae BupiliaabHe 3HAYEHHS JIS1 MMOCUJIEHHS
3arajibHO1 TOTOBHOCTI 10 3arpo3 XbP# Ta BunineHHs pe-
CypciB IJis ii MOmanblIOro BIOCKOHalieHHs. Jlormomora
JOHOPIB y BUIJSAAI OOJagHAHHS ST JO3UMETPUUYHOIO
MOHITOPUHIY Ta [iarHOCTUKM PO3JaadiB, MOB’SI3aHUX 3
HaA3BUYAHUMM CUTYALiSIMU, CIIPUSIE MiABUIIEHHIO TO-
TOBHOCTiI CUCTEMU OXOPOHMU 3A0POB’ST YKpaiHU A0 aJeK-
BaTHOI'O pearyBaHHSI Ha 3arpo3u palialiiiHUX Ta suep-
HUX HAA3BUYAMHUX CUTYyaLIilA.

dosimetric devices and equipment for diagnosis of
radiation injuries was filled due to supplies provid-
ed by the WHO and the TAEA. The staff of the
NRCRM supported selection of the optimal
equipment and completed short manuals in
Ukrainian for its operation. Finally, under the
guidance of the WHO Country office in Ukraine,
the Training Center for Radiation Dosimetry was
inaugurated within the NRCRM and is being used
for regular training courses since April 2025. The
NRCRM specialists have also supported WHO
trainings in Moldova and Slovakia in 2024—2025,
and took part in the international nuclear emer-
gency exercise Convex-3 in June 2025 held in
Chernavoda NPP in Romania.

Conclusion. Cooperation of the NRCRM with
WHO under the REMPAN framework is crucial
for strengthening the overall preparedness for
CBRN threats and allocating resources for its fur-
ther improvement. Donor assistance in the form
of equipment for dosimetric monitoring and diag-
nostics of emergency-related disorders con-
tributes to increasing the readiness of the
Ukrainian healthcare system to adequately
respond to the threats of radiation and nuclear
emergencies.
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APY, KEP TA IHHII «<Y4OPHOBNJIbCbBKI» PEECTPU —

PROGNOSIS PESSIMA
Yymak A.

Uepaucasna ycmanosa «HayionanvHuil Haykosuii uenmp paoiayiiiHoi MeouyuHu, eemamonoeii ma oHKo
noeii Hauionanvhoi akademii meduunux nayk Yxpainu», Kuie, Ykpaina

SRU, KER AND OTHER «CHORNOBYL» REGISTERS —

PROGNOSIS PESSIMA
Chumak A.

State Institution «National Research Centre for Radiation Medicine, Hematology and Oncology of the
National Academy of Medical Sciences of Ukraine», Kyiv, Ukraine

PC€CTpI/I nocTpaxiaaaiux ocid MarTh BCi KpaiHu,
SIKi 3a3HalM pajialliiHUX Ta SIIePHUX HaI3BU-
yaitHux cutyauiii. Tomy B Ykpaini 3akoHoM YKpaiHu
«IIpo cratyc i couiaJIbHUI 3aXUCT TPOMAMIsH, SKi
nocTpaxkaaau BHacsIinoK YopHoOUIbCbKOI KaTacTPO-
¢u» Bim 28 motoro 1991 poky Ne 796-XI1 6yio cTBO-
peHo JlepxxaBHUiI peecTp YKpaiHU 0cCi0O, SIKi MOCT-
paxnanu BHacaigok YopHOOMIbCHKOI KapacTpohu
(APY), a B HHIOPMI'O — KuniHiko-emnigemioaoriu-
Huii peectp (KEP) — ananor smoncekoro Life Span
Study mocTpaxkmanux Big aTOMHOTO OOMOapIyBaHHS,
JIO3UMETPUYHUI PEECTP BHYTPILLIHBOTO OMPOMiHEH-
HsI, KapIioJOTiuHMiA Ta psia iHIIMX KIIHIYHUX pe-
ectpiB. [Tornpu neBHi gedeKTU B HAIOBHEHHI, caMme 3
JAPY oyno Bigiopano moHanm 104 tucgdi ocid mas
MiXKHapOJIHOTO AOCHiIKEHHS JIeKeMiil y JiKkBima-
TOpiB, JiHKiIX JaHuX 3 HalioHaJlbHUM KaHLEp-pe-
€CTPOM YKpaiHU BUSIBUB MiABUILEHY 3aXBOPIOBAHICTb
JIIKBiZATOpPiB Ha COJIAHI IyXJMHW, PErYJsSpHi OuC-
naHcepHi ooctexeHHs nauieHTiB KEP mipiyHo BUSIB-
Jnsau noHaa 200 37105KiCHUX HOBOYTBOPEHb Ha paH-
HiX, KypabenbHux cramisx. Ayaut JPY 2026 p. Bus-
BUB psi HEAOiKiB y iioro (popMyBaHHI i B KiHIIEBOMY
MiICYMKY MPUNIIOB 10 BUCHOBKY PO HENOLIIbHICTh
BUTpAT Ha Iioro npomoBxeHHs. ukrat HalioHanb-
HOI CJTy>X0M 3M0pOB’ YKpaiHu JIiKBigyBaB crieIn(piKy
o0cTexeHHs i HamaHHs1 gomoMoru manientaM KEP
HiBeJII0I0YM IOro HayKOBe 3HAUYEHHSI.

Bucuosok. IPY, KEP Tta iHmi «4OpHOOUIBCHKi»
peecTpu — 1ie HallioHaJibHe HagOaHHs. Ilomanbiinit
iX PO3BUTOK MOBMHEH YHUKHATU MEXaHIYHOIO Bij-
TBOPEHHSI peecTpoBoi Joriku 1990-x pokiB y HOBUX
IT-pileHHsx i BomHOYaC 30eperTu roJJOBHE — MOX-
JIMBICTh CHUCTEMHOIO aHajidy MEAWYHMX HACJiIKiB
pagialliiHOro BIUIMBY Y JOBFOCTPOKOBIi IlepcreK-
TUBI.

Registers of affected persons were available in all
countries that have experienced radiation and
nuclear emergencies. Therefore, in Ukraine, the Law
of Ukraine «On the Status and Social Protection of
Citizens Affected by the Chornobyl Disaster» dated
February 28, 1991 No. 796-XII established the State
Register of Ukraine of Persons Affected by the Chor-
nobyl Disaster (SRU), and in the NRCRMHO — the
Clinical and Epidemiological Register (CER) — an
analogue of the Japanese Life Span Study of atomic
bomb survivors, — a dosimetric register of internal
irradiation, cardiological and a number of other clin-
ical registers. Despite certain defects in the filling, it
was from the SRU that more than 104 thousand peo-
ple were selected for an international study of
leukemia in clean-up workers, data linkage with the
National Cancer Registry of Ukraine revealed an
increased incidence of solid tumors in in clean-up
workers, regular dispensary examinations of CER
patients successfully detected more than 200 malig-
nant neoplasms at early, curable stages. The audit of
the SRU in 2026 revealed a number of shortcomings
in its formation and ultimately came to the conclu-
sion that the costs of its continuation were inappro-
priate. The dictates of the National Health Service of
Ukraine eliminated the specificity of examination
and assistance to CER patients, leveling its scientific
significance.

Conclusion. The DRU, KER and other «Chernobyl»
registries must be treated as a national treasure. Their
further development should avoid the mechanical
reproduction of the register logic of the 1990s in new
IT solutions and at the same time preserve the main
thing — the possibility of systematic analysis of the
medical consequences of radiation exposure in the
long term.
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PETPOCIIEKTUBHA MICJISABAPINHA IO3UMETPIA:
BIJT YOPHOBWJIA 10 CbOTOJIEHHS

Yymak B. B.

Uepaucasna ycmanosa «HayionanvHuil Haykosuii uenmp paoiayiiiHoi MeouyuHu, eemamonoeii ma oHKo
noeii Hauionanvhoi akademii meduunux nayk Yxpainu», Kuie, Ykpaina

RETROSPECTIVE POST-ACCIDENT DOSIMETRY:
FROM CHORNOBYL TO THE PRESENT

Chumak V. V.

State Institution «National Research Centre for Radiation Medicine, Hematology and Oncology of the
National Academy of Medical Sciences of Ukraine», Kyiv, Ukraine

Bci HaJA3BMYalHI CUTYyalil TPaIISIOTbCS 3HEHAlbKa
11 BUCYBAIOTh HaA3BUYaiiHi BUMOTH 0 3aXOMiB 3 pe-
aryBaHHS Ta TIOJOJaHHS HaciaKiB. ABapis Ha YopHo-
ounbcbki AEC (HAEC) He € BuHgaTKOM. OOHUM 3 ac-
MeKTiB, 10 MOTpedyBaB pO3pOOKM Ta 3aCTOCYBAaHHS
YVHiKaJIbHUX TiIXOAiB cTajla OLliHKa iHAWBiAyaJlbHUX 103
0Ci0 3 OXOIJIEHUX aBapi€l0 KOHTUHIEHTIB — €BaKyioBa-
Horo HacejieHHsI 30-KM 30HM, y4YaCHMKIB JIiKBifgallii
HachigkiB aBapii (JIHA), MemkaHLiB TepuTopiii, 110
OoTpanuin Mif BIJIUMB «iomaHol aTtaku». IlpuumHu
BiACYTHOCTI JaHUX MpPO iHAMBIAyadbHI 103 IS LUX Ka-
TeTopiil BiApi3HSAIUCS, aje CIiIbHUM OyJIOo Te, 1110, Ye-
pe3 Haa3BMYailHy HEOOHOPiAHICTh 3a0pyIHEHHS Ta
BapiaOUIbHICTh IHAMBIAYyaAbHUX PEXUMIB MOBEIIHKU
(icTopiit oTmpoMiHEHHS), 3aCTOCYBaHHS YCepeIHEHUX
YU HaBiTh IPYMOBUX OLIIHOK BUSIBUJIOCH HEiH(POpPMAaTUB-
HUM. Y BiOnosigp Ha i BUKIMKU Bim 1986 poky B
HHUIPMI'O cminpHO i3 MiXKHapOIHUMH TTapTHEpaMu
OyJI0 TIPOBEIEHO BEIMUE3HUX KOMILIEKC JOCIiIXKEHb Ta
pO3po00K, CIPSIMOBAHUX Ha PETPOCIEKTUBHY PEKOH-
CTPYKIIiIO 103 ONpoMiHeHHs1. byno 3npificHeHO aHai-
TUYHY PEKOHCTPYKIIO iHANBIZyaTbHUX 103 Oinbline 35
TUCSIY €BaKyiloBaHUX MellKaHIIiB [1pum’sTi Ta Hacene-
HUX TyHKTiB 30-KM 30HU. OCHOBOIO IJIsI PO3PAXYHKY
J103 CTaJ BUMipIOBAaHHS MTOTY>XKHOCTI J03W HAa TEPUTOPil
30HU BigYy>KEHHSI Ta ONMTYBAHHSI €BaKyaHTIiB Y MiCLISIX
iX HOBOIO MPOXMBaHHS 3a JOIOMOIOI0 CHELiaJbHO
pO3pO0JIEHUX TO3MMETPUYHUX aHKeT. byjo ocBoeHO Ta
3aCTOCOBAHO Ha MpakTulli Metoauky TJI (TepMostoMi-
HECILIEHTHOI) OO3MMETpii II0 KBapIy BiAmajeHOl Ke-
paMiku (4epBOHOI 1LIETJIN), SIKa JIO3BOJIMJIA Y He3alexX-
HUi1 c1oCi0O OLIIHUTU J03U, HAKOIMWYEHi Y MiCLIEBOCTSIX,
3a0pyaHeHUX BHachigokK aBapiiiHux Bukuaip YAEC.
J11s1 BUCOKOTOUYHOI PEKOHCTPYKIIIl iHAUBIAyaIbHUX 103
yugacHUKiB JIHA Oyn0 po3po6ieHo Ta BajliloBaHO METO-
nuky EITP (enekTpoHHMI mapaMarHiTHUR pe30HaHC)
JI03UMeTpil mo eMai 3y0iB. byio HamaromkeHo macuB-

II emergencies happen unexpectedly and put

orward extraordinary requirements for
response and mitigation measures. The accident at
the Chornobyl NPP (Chornobyl nuclear power
plant) is no exception. One of the aspects that
required development and application of unique
approaches was assessment of individual doses of
persons from the contingents affected by the acci-
dent — evacuated population of the 30-km zone,
clean-up workers (liquidators), residents of the ter-
ritories affected by the «iodine attack». The reasons
for this lack of data regarding individual doses for
these categories differed, but in common was that,
due to the extreme heterogeneity of contamination
and the variability of individual modes of behavior
(exposure histories), the use of average or even
group estimates was not informative. In response to
these challenges, since 1986, NRCRM in coopera-
tion with international partners has carried out a
huge complex of research and development aimed
at retrospective reconstruction of individual doses.
An analytical reconstruction of individual doses for
more than 35 thousand evacuated residents of
Pripyat and settlements of the 30-km zone was car-
ried out. The basis for calculating the doses was the
measurement of the dose rates on the territory of
the exclusion zone and survey of evacuees in their
new places of residence using specially designed
dosimetric questionnaires. The method of TL
(thermoluminescence) dosimetry on quartz in
annealed ceramics (red brick) was mastered and
applied in practice, which made it possible to inde-
pendently assess the doses accumulated in areas
contaminated as a result of releases from the
Chornobyl NPP. For high-precision reconstruction
of individual doses of liquidators, the EPR (elec-
tron paramagnetic resonance) with tooth enamel

National Academy of Medical Sciences of Ukraine 4 Sl «National Research Center fof Radiation Medicine, Hematology and Oncology»

HU 30ip 3y0iB JTiKBiZaTOPiB, PE3yJIBTATOM SIKOTO CTaJIO
HaKOIIMYEHHSI B 0aHKy 0ionpo0 A03UMETPUUYHOIO
npu3HayeHHs Oimbie 10 ThcSa 3y0iB, BUIAJEHUX B
yuyacHukiB JIHA 3a menmyHuMu TokazaHHsSMu. Ha-
Jajli et MacuB CTaB OCHOBOIO JIsI BepMikallii icTo-
PUYHMX JO30BUX 3aMMCiB Ta Bajligalii iHIIKMX METO/iB
PETPOCIEKTUBHOI JO3UMETPIil Y SIKOCTI «30J0TOr0
cTaHIapTy». byjJo mpoBeneHO BEIUMKUI KOMILIEKC
poOIT 17151 Bepuikallii Ta peTPOCHEKTUBHOI KOPEKIIil
iCTODUYHUX TO30BUX 3aMUCIB («OQIilliiHAX 103»),
SIKM [O03BOJIMB BUKOPUCTATU LI JaHI JJis1 Linei
eMizeMioJIOTIYHUX JOCHIIKEeHb Yy KOropTi YyYacHUKIB
JIHA. KpiMm Toro, Oyno ouiHeHO Ha iHAMBiAyaJdbHil
OCHOBI 103U ONPOMiHEHHS KpMIITAJKKa OKa 3 ypaxy-
BaHHSIM BHECKY JMCTaHLIiAHOro 6eTa-BUIIPOMiHIOBAH-
Hs. JIns ToTanbHOro oxoruieHHs ydyacHuKiB JIHA pert-
POCHEKTUBHOIO OLIIHKOIO iHAMBiAyaJlbHUX 103 OYyJ0
po3pobsieHo aHaniTuuHuii meron RADRUE Ta itoro
momudikaniro Rockville. Lli MmeTogukm 6a3yBaiucs Ha
JO3UMETPUYHOMY OMNUTYBaHHi ydacHuUKiB JIHA-
Cy0’€eKTIB eMiaeMiooriuHMX OOCHiIXeHb (JeiKeMil,
paky murononioHoi 3ano3u, TRIO, paky mMonao4yHOi
3aJI03M TOIIIO) Ta BUKOPMCTOBYBAIU IJISI PO3PaXyHKY
JI03 CTOXaCTUYHE MOJEIIOBaHHS 3 BUKOPUCTAHHSIM
MPOrpaMHOro 3a0e3MeYeHHsI, pO3pOOJEHOTO CIIIBHO 3
3aKOpJOHHUMM MapTHepamu. PoOoTH 3 peTpocrex-
TUBHOI OL[IHKM 03 TPUBalOTh. JlOMOBiAb MpeacTaBUThb
orysan 40-pi4HOro IOCBiLYy PEKOHCTPYKLII iHIMBILY-
aJIbHUX 103 Ta OKPECIUTh 3aBAAHHS Ha MaliOyTHE.

method was developed and validated. A passive col-
lection of teeth of liquidators was established, yield-
ing in the accumulation of more than 10 thousand
teeth extracted from liquidators by medical reasons
in the dosimetric bioprobe bank. In the following
years, this array became the basis for the verification
of historical dose records and the validation of other
methods of retrospective dosimetry serving as a
«gold standard». A large complex of works was car-
ried out for verification and retrospective correction
of historical dose records («official doses»), which
made it possible to use these data for the purposes of
epidemiological studies in the cohort of clean-up
workers. In addition, the radiation doses to the lens
were evaluated on an individual basis, taking into
account the contribution of remote beta radiation.
For the total coverage of clean-up workers, the ana-
Iytical method RADRUE and its modification
Rockville were developed for retrospective assess-
ment of individual doses. These techniques were
based on a dosimetric survey of liquidators within
epidemiological studies (leukemia, thyroid cancer,
TRIO, breast cancer, etc.) and used stochastic mod-
eling using the software developed jointly with for-
eign partners to calculate doses. Work on retrospec-
tive dose estimation is ongoing. The report will pro-
vide an overview of 40 years of experience in the
reconstruction of individual doses and outline the
challenges for the future.
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IIATEPHU YPAXKEHHS BPOHXOJIETEHEBOI CUCTEMMA
B OCIB, IKI ITIOCTPAXKIAJIN BHACJITOK ABAPIT
HA YOPHOBWMJIBCHKIN ATOMHIN EJTEKTPOCTAHIIIT

IIBaiiko JI.1., ba3uka K./I., IIlunenko M.B., CaBuenko A.A., Cymxko B.O.

Iepaucasna ycmanosa «HayionanvHuil Haykosuil uenmp paoiauyiitHoi MeouyuHu, eemamonoeii ma
onkonoeii Hayionaavuoi akademii meouunux Hayk Yipainu», Kuie, Ykpaina

PATTERNS OF BRONCHOPULMONARY SYSTEM DAMAGE IN
PERSONS EXPOSED AS A RESULT OF THE CHORNOBYL
NUCLEAR POWER PLANT ACCIDENT

Shvaiko L.I., Bazyka K.D., Shylenko M.V., Savchenko A.A., Sushko V.O.

State Institution «National Research Center for Radiation Medicine, Hematology and Oncology of the
National Academy of Medical Sciences of Ukraine», Kyiv, Ukraine

AKTyampHicTh. HagxomkeHHs1 pamioHyKJIiAiB aBapiliHOTroO
MOXOMXKEHHS 10 OPOHXOJIET€HEeBOiI CHUCTEMM OCi0, sKi
nocTpaxaaiu BHacAigoK aBapii Ha YopHOOUIbCHKIil
aroMHii enekrpocranii (YAEC) o6yMoBmoe HasgBHICTD
BiIJaseHUX HACTiIKiB BIUIMBY iOHi3yl0UOr0 BUITPOMiHIO-
BaHHs1. BU3HaueHHsI KIiHiKO-(PYHKIIOHATbHUX Ta CTPYK-
TYpHO MOP(OJOriUHUX IIaTepHIB Iepediry XpOHiUHOIro
00CTPYKTHMBHOTO 3axBopioBaHHs JiereHb (XO3J1) y maHoro
KOHTHUHIEHTY OCi0 3aIMIIA€EThCS HEAOCTaTHHO BUBYEHUM.
MeTta q0CTiIKEeHHS. BABHAYUMTU 3aKOHOMIpHOCTi (hopMy-
BaHHS KJIIHIYHNX, (PYHKIIIOHATBHUX i CTPYKTYPHO-MOP-
¢ OJIOTiYHUX TTaTepHIB YpakeHHSI OPOHXOJIETEHEBOI CHC-
TeMU B 0ci0, sIKi 3a3HaJIM BIUIMBY iOHi3yIOUOrO BUIIPO-
MiHIOBaHHS, Y BilgaJeHOMY MicsiaBapiiiHOMy Mepiofi.
Metoau. 3araJlbHOKIIHIYHI JTaOOpaTOpHI TECTH, CIIipO-
MeTpis, boxiruieTuaMorpadist, TocmimKeHHs Tudy3iiiHOoI
3MaTHOCTI JIeTeHb Ha pecIlipaTOpHOMY KoMIuIeKci «Mac-
tepCkpun bomni/[lipdioxu» (Erep (HimeuunHa)) 3 Bin-
MMOBITHUMU MOIYJISIMH, CITipaJibHa KOMII FOTEpHA TOMOT -
padist opraHiB rpygHoi KJIiTKH, iH(OpMaILiifHO-CTaTHC-
TUYHI METOMIU.

PesynbraTu. IlpocnekTuBHE KIIiHiKO-(DYHKIiOHATbHE
MyJILMOHOJIOTiYHe 00cTexXXeHHs 3mificHeHo 100 xBOpuUM
Ha XO3JI, axi mocrpaxnanu BHacaigok aBapii Ha YAEC,
Tta 30 ocobaM Tpyny HO30JOTIYHOTO KOHTPOJIIO. 3a Kili-
HiYHMMM i pyHKLiOHATbHUMU XapakTepuctukamu XO3JI
B 0ci0, gKi mocTpaxkganu BHachimok asapii Ha YAEC
BU3HAYEHi OilblIa KiJIbKICTh CUMMITOMIB 3a OLIIHKOIO
CAT (Chronic Obstructive Pulmonary Disease Asses-
sment Test — Tect ouinku XO3JI), 03HaK1 OOCTPYKTUB-
HO-PECTPUKTUBHUX 3MiH (PYHKIIil 30BHIIIHBOTO AMXaH-
HSI, iCTOTHE 3HMKEHHS TOJEPAHTHOCTI 10 (Pi3MYHOTrO Ha-
BaHTaXeHHs. BcTaHOBIEHMIT HeraTUBHUIA B3a€EMO3B’SI-
30Kk O®B,; y BiIcoTKax Bil HaJIEXXKHUX 3HAYCHB i ITOKa3-

Background. The intake of radionuclides of acci-
dental origin into the bronchopulmonary system
of persons, suffered as a result of the Chornobyl
nuclear power plant accident leads to long-term
consequences of ionizing radiation exposure. The
determination of clinical, functional, and struc-
tural-morphological patterns of chronic obstruc-
tive pulmonary disease (COPD) in this popula-
tion remains insufficiently studied.

Objective. To determine the patterns of formation
of clinical, functional, and structural-morpholog-
ical changes in the bronchopulmonary system in
individuals exposed to ionizing radiation in the
long-term post-accident period.

Methods. General clinical and laboratory tests,
spirometry, body plethysmography, and assess-
ment of lung diffusing capacity were performed
using the MasterScreen Body/Diffusion system
(Jaeger, Germany) with appropriate modules.
Spiral computed tomography of the chest was
conducted in the morning on an empty stomach.
Information-statistical methods were applied.
Results. A prospective clinical and functional pul-
monological study was conducted in 100 patients
with chronic obstructive pulmonary disease
exposed as a result of the Chornobyl accident and
30 individuals in the nosological control group.
Patients exposed to ionizing radiation demon-
strated a higher symptom burden according to the
Chronic Obstructive Pulmonary Disease Asses-
sment Test (CAT), signs of combined obstructive-
restrictive ventilatory impairment, and signifi-
cantly reduced exercise tolerance. A negative cor-
relation was found between forced expiratory vol-

HUKOM BHYTPIllIHbOTPYIHOTO TUCKY (¥ = - 0,5, p < 0,05)
Ta MO3UTUBHUI B3aEMO3B’SI30K 3 MOKA3HUKAMU €EMHOCTI
Bauxy (r = 0,42, p < 0,05 ) Ta nudy3iiiHOI 3MaTHOCTI Jie-
reds (r=0,71, p <0,05), Ta miaTBepIKeHe BUpAKeHE M0~
pYIIEHHS CHiBBiIHOIIEHHSI JIET€HEBUX OO’€MIB 3 Ha-
SIBHICTIO JiereHeBo1 rinepiHgsii. CTpykTypHO-MOpdo-
norivnmmu o3HakaMmu XO3JI 3a pe3yaprataMu mpoMeHe-
BUX JOCJiIKeHb BU3HaueHO, 1110 B yyacHUKiB JIHA Ha
YAEC noegHaHHs mHeBMOdiOpo3y Ta eMdizeMu JiereHb
BUSIBJISIOCH JOCTOBIPHO YacTillle, MTOPiBHSIHO i3 TPYIOI0
HO30JIOTIYHOTO KOHTPOJIIO, BigmosigHo 68 % i 43,3 %,
p < 0,05. OCHOBHUMM KIIiHiKO-(YHKIiOHAJTBHUMU TIa-
tepHamu nepediry XO3JI B yuacHukiB JIHA nHa HAEC 3a
pe3yJibTaTaMKi KOMILIEKCHOTO KIiHiKO-(MYHKIIIOHAIbHO-
ro o0CTeXeHHsI BUBHAUYEHI: IIIBUAKO MPOrpecyouuit mne-
pebir, moBinbHO Mporpecytounii epedir. ILBuaKo mpor-
pecytounii matepH XO3JI 1o0CTOBIpHO YacTillie BUSBJISIB-
¢S B B 0Ci0, sIKi 3a3Hay BIUJIMBY iOHi3yI0UOTO BUIIPOMi-
HIOBaHHS y iepion 3 26.04.1986 p. o 15.05.1986 p. i mpo-
SIBJISIBCSL 3HAYHUM IIOTiPIIIEHHSIM BHYTPILIHBOIPYIHOTO
TUCKY Ta AW(QY3iliHOI 37aTHOCTI JereHb. sl moBiTbHO
nporpecytoyoro narepHy XO3JI Oyau xapaKTepHUMU
HMXXKYUK TMOKa3HUK iHAEKCY IlaukKa-poKiB, HiX IIpU
IIBUIKO MPOrPecyroyoMy MaTepHi Ta JOCTOBIpHO Kpallli
MOKAa3HUKM BHYTPIIIHBOTPYIHOTO TUCKY, AUDY3iiiHOI
(yHKIi1 JereHb

BucnoBku. B oci0, siki nocTtpaxaajaiu BHACIiAOK aBapil Ha
YAEC, BUKOpUCTaHHS KOMITJIEKCHOTO KJIiHiKO-aiarHoc-
TUYHOIO MiAXOAy i3 BU3HAYEHHSIM KiJIbKOCTi CUMIOTOMiB
XO3JI 3a 6anpHOoI0 oLiHKOIW CAT, OLiHKOIO 3aAMIIKH,
BU3HAYEHHS TIOPYIIEHb TOJEPAHTHOCTI 0 (Pi3MYHOTO
HaBaHTaXXEHHS, TIPOBENEHHS MOCHIIKEeHHS (PYHKIIiO-
HaJIbHUX JIET€HEBUX TECTiB, Ta KOMIT IOTEpPHOI TOMOTIpa-
(ii m03BOJISIE BUSIBIISITU XBOPUX 3 O3HAKAMM IIIBUIKOIO
nporpecyBaHHsI 3aXBOPIOBaHHSI, iHIMBiAyalizyBaTU Ji-
KyBaHHS Ta 3aMo0irT pu3nuKaM pO3BUTKY YCKJIAAHEHb Ta
MOKpPAILLUTU MTPOTHO3 3aXBOPIOBAHHSI.

ume in one second (FEV;, % predicted) and
intrathoracic pressure (» = -0.5, p < 0.05), as well
as positive correlations with inspiratory capacity
(r=10.42, p < 0.05) and lung diffusing capacity
(r=20.71, p <0.05), confirming pronounced dis-
turbances in lung volume relationships with the
presence of pulmonary hyperinflation. According
to imaging studies, the combination of pneumofi-
brosis and pulmonary emphysema was significant-
ly more frequent in exposed individuals compared
to the control group (68% vs. 43.3%, p < 0.05).
The main clinical and functional patterns of
chronic obstructive pulmonary disease included
rapidly progressive, slowly progressive. The rapid-
ly progressive pattern was significantly more fre-
quent in persons, exposed to ionizing radiation
during the period from April 26, 1986, to May 15,
1986, and was characterized by a marked deterio-
ration in intrathoracic pressure and lung diffusing
capacity. The slowly progressive pattern of chron-
ic obstructive pulmonary disease was character-
ized by a lower pack-year index compared to the
rapidly progressive pattern, as well as significantly
better indicators of intrathoracic gas volume and
lung diffusing capacity

Conclusions. In persons, exposed as a result of the
Chornobyl nuclear power plant accident, the use
of a comprehensive clinical and diagnostic ap-
proach, including assessment of symptom burden
using the Chronic Obstructive Pulmonary Disease
Assessment Test, evaluation of dyspnea, assess-
ment of exercise tolerance, pulmonary function
testing, and computed tomography, enables iden-
tification of patients with rapidly progressive dis-
ease. This approach allows for individualized
treatment, prevention of complications, and im-
provement of disease prognosis.
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JOCIIIZKEHHA HIUTOTEHETUYHUX EQEKTIB OITPOMIHEHHA

BHACJIIZIOK ABAPII HA YAEC
Ilemeryn O.B., Tanan O.0.

Iepacasna ycmanosa «HayionanvHuil Haykosuil uenmp paoiayiitHoi MeouyuHu, eemamonoeii ma
onkonoeii Hayionaavhoi akademii meouunux Hayk Yxpainu», Kuie, Ykpaina

STUDY OF CYTOGENETIC EFFECTS OF RADIATION AS A RESULT
OF THE CHRONICLE NPP ACCIDENT

Shemetun O.V., Talan O.0.

State Institution «National Research Center for Radiation Medicine, Hematology and Oncology of the
National Academy of Medical Sciences of Ukraine», Kyiv, Ukraine

O,Z[HieIO 3 TOJIOBHUX MillleHel mpu il i0Hi3yrouoro
BUIIPOMiHIOBAaHHSI Ha JIIOAUHY € TCHETUYHUIA aIta-
paT ii cOMaTUYHUX Ta T€HepaTUBHUX KJIITUH. [Ipu omn-
POMiHEHHI YTBOPIOIOTHCS abepallii XpOMOCOMHOTIO TUITY
(IMLEeHTpUYHI, KiJblieBi XpOMOCOMH, TpaHcCJOKallii,
iHBepcii, iHcepii), o € crenu(piYHIMY HUTOTeHETHY -
HUMU MapKepaMHu OINPOMiHEHHSI i BUKOPUCTOBYIOThCS
IJIs1 6ioiHaMKallil Ta 0i0a03MMETpii pagialliiHOro BILJIU-
BY. Y nabopartopii HMTOreHEeTUKHM Bifdily MEeAUYHOI re-
"Hetnku IEP HHLIPMI'O Bnpomosxk 40 pokiB 3 dacy
apapii Ha YopHoOmibebKiit AEC TTpoBOAUTHCS LIMTOTE-
HETUYHUIA MOHITOPUHT KOHTUHIEHTIB, SIKi MOCTpaXKaa-
JM Big i1 HacHiAKiB: y4YacHHUKIB JdikBimalii aBapii
(BKJIIOYHO 3 peKOHBAJIECIICHTAMHU TOCTPOI IIPOMEHEBOL
xBopobOu); mpauiBHukiB YAEC; mepcoHamy o00’e€kTy
«YKpUTTSI»; eBaKylOBaHUX OCi0; niTelt Ta JOpOCIUX, SIKi
MELIKAaJIM Ha TEPUTOPISIX 3 MiABUILIEHUMMU PiBHIMMU 320-
PYIHEHHS pamioHyKJIigzaMu, camoceldiB 3 30-KM 30HU
BimuyxXeHHS. Y 00CTeXeHUX OcCi0 BM3HAYaIM 4YaCTOTY
BCiX TUIIiB abepalliif XpoMOCOM B KYJIbTYpi JiM(MOIIUTIB
nepudepruyHOi KpoBi 3 BUKOPUCTAHHSIM HaMiBMiKpo-
meTtoay. byno BctaHOBJIEHO, 1110 y 0Ci0, sIKi 3a3HaIM il
YMHHUKIB aBapii Ha YopHoounbcekiit AEC, mpotsrom
JIBOX HACTYMHUX JECATWIITh 30epiraBcs IiABUILEHUMI
piBeHb LIMTON€HETUYHUX MapKepiB OrnpoMiHeHHs. BiH
3ajiexkaB BiJl XapakTepy, iHTEHCHUBHOCTi, TPUBAJIOCTi
pagialiifHOro BIUIMBY 1 4acy, 110 MUHYB MicCJsl aBapil.
HaacrioHTaHHUI TUTOreHETUYHUI e(PEKT HE KOpPeIro-
BaB 3 BUXiIHMM piBHeM abepauiii. Ilpu ogHakoBOoMy
ONpPOMiHEHHI LMTOr€HEeTUYHI MOKA3HUKU Y OKPEMUX
0Ci0 4acTo pO3pi3HSIUCH, 1110, KIMOBIPHO, 3yMOBJIIOBA-
JIOCh SIK iHAWBIAYaJbHOIO PadioOYyTIUBICTIO OpraHi3my,
TaK i pi3HOIO KOPEKTHICTIO BCTAHOBIEHUX (Di3MYHUX 103
onpomiHeHHs. Ilicist roctporo pagialifiHOro BILIUBY
yacToTa HeCTabiIbHMUX abepalliil XxpOMOCOM 3MEHIIIyBa-
JIach 3 4aCOM, TOJi SIK piBeHb CTaOLIbHUX MapKepiB OIl-
POMiIHEHHS y MEepLIMiA PiK Aello 3HMXKYBaBCs (IO 3Yy-

One of the main targets of ionizing radiation
exposure in humans is the genetic apparatus
of their somatic and generative cells. During irradi-
ation, chromosomal aberrations (dicentric, ring
chromosomes, translocations, inversions, inser-
tions) are formed, which are specific cytogenetic
markers of irradiation and are used for bioindica-
tion and biodosimetry of radiation exposure. In the
cytogenetics laboratory of the medical genetics
department of the IER NNCRMGO, for 40 years
since the Chernobyl accident, cytogenetic moni-
toring of contingents who suffered from its conse-
quences has been carried out: participants in the
liquidation of the accident (including convales-
cents of acute radiation sickness); employees of the
Chernobyl NPP; personnel of the «Shelter» facili-
ty; evacuees; children and adults who lived in terri-
tories with increased levels of radionuclide con-
tamination, settlers from 30 km of the exclusion
zone. In the examined individuals, the frequency of
all types of chromosome aberrations in the culture
of peripheral blood lymphocytes was determined
using the semimicro method. It was found that in
individuals exposed to the factors of the Chernobyl
accident, an increased level of cytogenetic markers
of radiation remained for the next two decades. It
depended on the nature, intensity, duration of radi-
ation exposure and the time elapsed since the acci-
dent. The supraspontaneous cytogenetic effect did
not correlate with the initial level of aberrations.
With the same exposure, cytogenetic indicators in
individual individuals often differed, which was
probably due to both the individual radiosensitivity
of the organism and the different correctness of the
established physical doses of radiation. After acute
radiation exposure, the frequency of unstable chro-
mosome aberrations decreased over time, while the
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MOBJIEHO YaCTKOBOIO eJliMiHaLli€l0 KJIITHUH, SIKi MiCTU-
JIM cTabiIbHI XpOMOCOMHI MepedynoBU pa3oM 3 Hec-
TaOITBHUMM), TIPOTE TTOTIM JINIIABCI HE3MiHHUM. 3a-
peecTpoBaHO 30iJIbIIIEHHST YacTOTH abepalliii xpoma-
TUIHOTO TUITY, 110 MOIJIO OYTH SIK HACJiAKOM pajia-
HilfHO-iHAYKOBAHOI XPOMOCOMHHOI HeCTabiJIbHOCTI
(3aTpMMaHOI/TIPUXOBaHOI), TaK i pamialliiiHO-iHIyKO-
BaHOTO e(heKTy cBigka. TaKUM UMHOM, pe3yJIbTaTu LU~
TOT€HETUYHOTO MOHITOPUHTY 3aCBiTUMIIN ITiABUIICH-
HsI TeHOMHOI HeCcTabJIbHOCTi COMaTUYHUX KJIITUH JIO-
JWHMU, 1HAYKOBaHe YMHHUKaMu aBapii Ha YopHo-
ounbchkiit AEC. JInHaMika XpOMOCOMHOTO MyTareHe-
3y XapakTepu3yBaJlachb 3MEHIIICHHSIM YacTOTH Millle-
HEBUX HeCTabiIbHUX MapKepiB TOCTPOro OMpOMiHEH-
Hs Ta MiJIBUILIEHOI YaCTOTOK MapKepiB XpOMOCOMHOI
HeCcTa0iIIbHOCTI, 110 BKa3y€e Ha 3pOCTaHHS POJIi HEMi-
IIeHeBUX e@eKTiB paniallifHOro BIUIMBY y JAecC-
Tabijizalii reHOMY JIIOAWHU Y BilgaleHi TEPMiHM Mics
TOCTPOTO OIPOMiIHEHHS. Y 3B’I3KY 3 3a3HAYCHUM, OC-
TaHHi POKM pa3oM 3 iHAMKAIIi€I0 TIPSIMOTO TTOLIKOJIXKY -
I0OYOTO BIUIMBY iOHi3yI0UOTO BUIIPOMiHIOBAaHHS, B Jia-
Ooparopii HUTOTE€HETUKU IIPOBOAUTHCS BUBUCHHS
JUCTeHOMHUX (HeMillleHeBMX) edeKTiB mil pamiailii,
cepel SIKMX TPOBigHA pOJib HANEXWUTh pajialliiiHO-
iHIyKOBaHOMY e(eKTy CBiAKa (XxapaKTepU3yeThCS
MOIIKOIKYIOUMM BIUIMBOM OITPOMiHEHUX KIIITHMH Ha
HEOIMPOMiHEeHi), 110 MOXKe CITPUSITH peajti3ailii MeImd-
HUX HACJIiIKiB TIPOMEHEBOTO YpaxkeHHSI JTIOIUHU 1S~
XOM PO3BUTKY palialliiiHO-iHAYKOBaHOIO KaHIIEpOre-
HE3y.

level of stable radiation markers decreased slightly in
the first year (due to partial elimination of cells con-
taining stable chromosomal rearrangements along
with unstable ones), but remained unchanged there-
after. An increase in the frequency of chromatid-
type aberrations was recorded, which could be a
consequence of both radiation-induced chromoso-
mal instability (retained/hidden) and radiation-
induced bystander effects. Thus, the results of cyto-
genetic monitoring showed an increase in genomic
instability of human somatic cells induced by factors
of the Chernobyl accident. The dynamics of chro-
mosomal mutagenesis was characterized by a
decrease in the frequency of target unstable markers
of acute radiation and an increased frequency of
markers of chromosomal instability. This indicates
an increasing role of non-target effects of radiation
exposure in destabilizing the human genome in the
long term after acute radiation. In connection with
the above, in recent years, along with the indication
of the direct damaging effect of ionizing radiation,
the cytogenetics laboratory has been studying the
disgenomic (non-target) effects of radiation, among
which the leading role belongs to the radiation-
induced bystander effect (characterized by the dam-
aging effect of irradiated cells on non-irradiated
cells), which may contribute to the realization of the
medical consequences of radiation damage to
humans through the development of radiation-
induced carcinogenesis.
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