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IMTPOBJIEMHI ACIIEKTH, YCKJIATHEHHS, XUBHI VABJIEHHS
TA TUCKYCIVHI TUTAHHA MOIHOT ITIPO®LIAKTAKHA TP
PATTAIIITHUX TTOIAX (OTJIS)

NepepymoBa. 3 MOMeHTY NOSABM AREPHOT eHEPreTUKM, NPOMUCIOBOCTI Ta 36poi iCHYE MMOBiPHiCTb pagialinHux nopii —
iHUMAEHTIB Ta aBapiil. 3a YMOBM HASIBHOCTi paflioaKTMBHOMO MOAY Y CKNafi eKonoriyHmx 3abpyiHeHb pearyBaHHs op-
raHiB Bnagu i MeguuyHux cnyx6 nonsrae, 30Kpema, y NpoBeAeHHi cepen (axiBLiB Ta HaCeNeHHs B LinoMy aBapinHOi
opgHoi npodinaktuku. I nopsag 3 TUM, WO aBapiiiHa NOAHA NPodiNnaKTUKa € 3aralbHOBM3HAHWUM 3aX0LO0M NMpu pagia-
LiNHMX NOAiAX, 10 CYyNpPOBOAKYIOTLCA BUKMIOM paflioaKTUBHOIO MoAy, AesKi MeToam i npoBefeHHs Oynu i 3anuuia-
I0TbCS Y NEBHUX [)KEpenax i HacTaHoBax/peKoMeH[aLifAX CynepeynBuMI i HaBiTb XMOHUMU. NoaiOHA Hey3romKeHiCTb
36inblye NOTEHLiAHT PU3MKKM MeaUYHUX edeKTiB pagioakTUBHOIO MOAY i MiABULLYE NOYYTTA CTPaxy i HEBU3HAYEHOCTI
cepep 3aNy4eHOro [0 iHUMAEHTY HaCeNeHHs.
MeTa: po3misHYTW CYTHiCTb aBapiitHOT itogHOT NpodiNnaKTUKK Npu pagialinHux nogisx, GizionoriyHi acnekTn oOMiHy
ooy B OpraHiami, BNaCTMBOCTi OKpeMUxX 3aco6iB WoAHOT MpodinakTMKK, fKi PeKOMEeHAYTbCS, Ta 06r'pyHTYBaTH
paLioHaNbHiCTb 3aCTOCYBAHHA OAHMX 3 HUX i 6€3MY3AiCTb/HENPUNYCTUMICTb THWNX; 0OFPYHTYBATU CTBOPEHHSA EAUHOT
NpeBeHTUBHOT iH(hOpPMaLiNHOT CTpaTerii WOoA0 3aX0AY 3 METOK 3MEHIUEHHS TPUBOXKHOCTI Ta THWMUX HEFATUBHUX NCUXO-
NIOTIYHMX HACNiAKiB cepen NOCTPAXKAANOr0 HACENEHHS.
Marepianu 1a metoau. Ornsg BUKOHAHO WAAXOM NOWYKY Yy pedepaTUBHUX i HAYKOMETPUYHMX Ba3ax Ta ApyKOBAHMX
BUAAHHAX.
Pesynbratu. lpy cepino3Hux pagiauitHux noaiax Ha NiANpMEMCTBaX AAepHOT eHepreTMKM Ta NPOMUCIOBOCTI Y HaB-
KOMMIWIHE CepeaoBULLEe 3 BUCOKO MMOBipHICTIO HAIX0AMTb PaaioakTUBHMIA iod. Mpu 3arpo3i iHKkoprnopauii pagioak-
TUBHOTO ilofly abo npwu Moro iHKopnopauii, siKa Bxe noyanacs, HeoAMiHHO HeobXifHe NpoBeAeHHs aBapiiHoi HoaHOT
npocdinaktuku. Taky npodinakTuky cnig npoBOAWUTM npenapatamu cTabinbHOro WoAy y BUMAAI Kanito Moguay abo
Kanito hopaty y cneuianbHux hapmaueBTUYHUX hopmax BUMYCKy. [lo3yBaHHA npenapartiB y BiKOBUX i NONyNALinHMX
rpynax 3gilcHIOETbCA BiANOBILHO A0 MiXXHAPOAHO-BU3HAHMX HACTAHOB chelianictamu 3 pagialLifnHoi MefuUMHK Ta pa-
AiauiitHoi 6e3nekun. 3acTocyBaHHA MOLOBMiCHUX Xap4oBUX A0OABOK, PO34MHY WOAY A5 30BHILIHBOMO 3aCTOCYBAHHSA i
po3unHy JIIorons KaTeropuyHo HempunycTuMe Yepes noBHy HeeeKTUBHICTb, HEPEANbHICTb BUKOHAHHS, @ iHKON —
3 OMIAAY Ha 3arpo3y TAXKKOT WKOAN 340poB’10.
BucHOBKM. YiTKi niaHW roTOBHOCTI WOLO MOXAMBUX pafialinHuX aBapii Ta iHUMAEHTIB, @ TaKOX BAANO NpoBefeHi
BiZANOBiHI NpeBEHTUBHI 3aX0AM, BKIIOYAKOYM aBapiHy NOAHY NPOQiNaKTUKy BUPilWaNnbHO BaXANBI Ans eheKTUBHOMO
7 yCNilWHOro pearyBaHHA Npu Takux nofisx. ABapifiHa NofHa npodinakTnka npu pagialinHux NoAisx Mae 34iNcHI0Ba-
TUCA BUKNIOYHO MiA KepiBHMUTBOM (haxiBLiB 3 pagiauiiiHoi MeauuUMHM Ta papialiiiHoi 6e3nekn 3 BUKOPUCTAHHAM
cneuianbHUX papmaueBTMYHMX hopM Kanito Moanay abo Kanito noaaty y BU3HAHMX MiXHAPOAHO HayKOBOIO CMifIbHO-
TOt0 fo3ax. IHWi 3acobu aBapiiiHoT NOAHOT NPOdiNAKTUKM, BKIKOYAKUYN KKYCTapHOrO»/nobyToBOro NpUroTyBaHHs, ab-
COJIIOTHO HEMpMNYCTUMi. 34iICHEHHSA LbOTO 3aXMCHOTO 3aX0Ay MA€E CYMpOBOAXKYBATUCH Y3rOKEHOI iH(OPMaLiNnHO0
KamnaHieto 3aana MiHimMi3auii Ak cyTo pagiauiitHux pu3mnkiB, Tak i Ans 36epexeHHs NCUXONOriYHOro 6i1arononyyys Ha-
CeNeHHs.
KniouoBi cnoea: pagiauiiiHi nopii, pagiauiiiHa aBapis, pagiauidHuit iHUMAEHT, sAepHa NPOMUCIOBICTb, fAepHa
eHepreTnka, paaioakTUBHUI #OA, ONpOMiHEHHs, aBapiiHa iogHa npodinakTuka, cTabinbHUi oA, Kanito hogmua,
Kanito hWoaat, ncuxonoriyHe 61arononyyys HaceneHHs.
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PROBLEMATIC ASPECTS, COMPLICATIONS, MISCONCEPTIONS
AND DEBATABLE ISSUES OF IODINE PROPHYLAXIS IN
RADIATION EVENTS (REVIEW)

Prerequisite. Since the advent of nuclear energy, industry and weapons, a possibility of radiation events i.e. inci-
dents and accidents had emerged. Given the presence of radioactive iodine as part of environmental contamination,
the response of authorities and medical services consists, in particular, in carrying out the emergency iodine pro-
phylaxis among specialists and general population. And along with the fact that emergency iodine prophylaxis is a
generally accepted measure in radiation events accompanied by the release of radioactive iodine, some methods of
its implementation were and remain in certain sources and instructions/recommendations contradictory and even
false. Such inconsistency increases the potential risks of health effects of radioactive iodine and exacerbates the
sense of fear and uncertainty among the population involved in the incident.
Objective: to consider and review the essence of emergency iodine prophylaxis during radiation events, physiolog-
ical aspects of iodine metabolism in the body, properties of individual iodine prophylaxis agents that are recom-
mended, and to justify the rationality of using some of them along with absurdity/inadmissibility of others; sub-
stantiate the creation of a unified preventive information strategy regarding the event in order to reduce anxiety
and other negative psychological consequences among the affected population.
Materials and methods. The review was performed by searching the abstract and scientometric databases and print-
ed publications.
Results. In the event of serious radiation events at nuclear power plants and industry facilities, radioactive iodine
is highly likely to enter the environment. With the threat of radioactive iodine incorporation or with its incorpora-
tion that has already begun, it is absolutely necessary to carry out the emergency iodine prophylaxis. Such preven-
tion should be carried out with stable iodine preparations such as potassium iodide or potassium iodate in special
pharmaceutical formulas. Dosing of drugs in age and population groups should be carried out by specialists in radi-
ation medicine and radiation safety in accordance with internationally recognized guidelines. The use of iodine-
containing food additives, iodine solution for external use and Lugol's solution is categorically unacceptable due to
complete ineffectiveness, impracticality of implementation, and sometimes due to the threat of serious harm to
health.
Conclusions. Clear preparedness plans for possible radiation accidents and incidents, as well as successfully
implemented appropriate preventive measures, including emergency iodine prophylaxis, are crucial for the effec-
tive and successful response to such events. Emergency iodine prophylaxis during radiation events should be car-
ried out exclusively under the guidance of specialists in radiation medicine and radiation safety using special
pharmaceutical formulas of potassium iodide or potassium jodate in doses recognized by the international scien-
tific community. Other means of emergency iodine prophylaxis, including «handicraft»/home preparations, are
absolutely unacceptable. Implementation of this protective measure should be accompanied by a coordinated
information campaign in order to minimize purely radiation risks and to preserve the psychological well-being of
the population.
Key words: radiation events, radiation accident, radiation incident, nuclear industry, nuclear power, radioactive
iodine, exposure, emergency iodine prophylaxis, stable iodine, potassium iodide, potassium iodate, psychological
well-being of population.

Problems of Radiation Medicine and Radiobiology. 2022;27:25-59. doi: 10.33145/2304-8336-2022-27-25-59

L« Dmytro E. Afanasiev, e-mail: otradny@gmail.com

) 26




ISSN 2304-8336. INpobnemu paniauiitHol meauumky 1a pagiobionorii = Problems of Radiation Medicine and Radiobiology. 2022. Bun. 27.

REVIEWS

OOGrpyHTYBaHHA HEMUMNHY4OI aKTyaJIbHOCTi
HanzsuyaliHi cuTtyallii, Tpu SKUX iCHYE pU3UK padialliii-
HOTO BIUIMBY Ha HaceJIeHHsI, IOBUHHI HEeraifHO CYIIpO-
BOJIKYBaTHCSI aKTUBHUM i aleKBaTHUM pearyBaHHSIM
IIJISIXOM 3a0e3MeYeHHsI JIJAKOHIYHOTO Ta KOPEKTHOTO iH-
¢dopMyBaHHS, BUBHAUEHHS MJIaHy eBaKyallil i Horo 3/7iii-
CHEHHSI, TIPO(ITaKTUYHOTO 3aCTOCYBAaHHS TIperapariB
ony (y BUIIaIKY, SIKILIO PagioaKTUBHUI o/ € 1030(Op-
MYIOYMM areHTOM), a TaKOX HaJaHHSI MEAUYHOI JOIO-
Moru notepmiaum [1, 2]. OnTuManbHUA BapiaHT peary-
BaHHsS 3a3BUYali Ma€ IIOEIHYBAaTH 3aCTOCYBaHHS BCiX
UX KoHTp3axoniB [3—5]. MenukameHTo3Ha (IiogHa)
npodisakTuka i HagaHHS JiKyBaJIbHO-IialrHOCTUYHOI
JTOMIOMOTHY MPU LIbOMY € C(pepolo BilMOBiAaIbHOCTI CHUC-
TeMU OXOpOHU 310poB’st [6—8]. Kpim Toro, y noyarko-
BUIl Mepion Iicas iHIUAEHTY — B YMOBax MOXJIMBOI
aAMIHICTpaTUBHOI TUIyTAHWHU i HEpeaJIbHOCTI HEralfHo1
eBaKyalil — CIiBpOOITHUKN CUCTEMU OXOPOHMU 310POB’sI
MOXYTb HaIaBaTU HACEJIEHHIO peKOMEHAALlii 3 TUMYAaCO-
BHX 3aX0JIiB 3aXUCTY 3a MiclieM npoxkuBaHHsa. Cepen oc-
TaHHIX — MAaKCUMaJIbHO MOXJIMBA TepMEeTU3aLlisl XKUTE,
BUKOPUCTAHHSI OYTUIbOBAHOI MUTHOI BOAU i KOHCEPBO-
BaHMX IIPOAYKTIiB XapuyBaHH: [9, 10]. 3HaueHHS TaKMX
JIiii He MOXKHAa HEIOOLIiHIOBAaTHU, OCKiJIbKY, HAIpUKJIad,
Koe(illieHT eKpaHyBaHHS (BiIHOIIEHHS JO3U OII-
POMiHEHHS, OAEPKYBAaHOI BCEPEeAWHiI MPUMIILEHHS, 10
TaKO1 Ha BiIKPUTOMY MPOCTOPI) [J151 Y-BUIIPOMiHIOBaHHS
pamioakTuBHOI XMapu ckiuagae 0,9 w1 AepeB’sTHUX
OyniBeiib, 0,6 — W1 IXHIX MigBaJIbHUX NpUMilleHb, 0,4 —
IJI migBaliB KaM’stHUX OyaiBenb i 0,2 — 1071 BEIMKUX
MPOMUCTOBUX 200 aMiHICTpaTUBHUX OYIMHKIB [11].

Jomomora i migTpuMKa, 110 HagaloThCs JIOASIM, SKi
3a3HaJM pajiallifHOTO BIUIMBY, IMMOBUHHI 3ajeXaTu Bil
BUAY Ta BEJIMYMHU TAKOTO BIUIMBY, a TaKOX HAsBHOCTI
CYMNYTHIX ypaxkeHb/TpaBM Ta/a00 IOPYIICHb CTaHY 310-
poB’s (B TOMY UMCJIi HE MOB’I3aHUX 3 MIOTOYHUMMU MO/~
saMu). OnHak, 3a Oyab-sIKMX 00CTaBMH, HEOOXiTHE MpOBe-
JeHHS BCix a00 X MaKCUMaJIbHO MOXKJIMBOTO OOCSTY HeE-
O00XiJHUX 3aXO[iB BXe Ha MOYaTKOBOMY eTarli, a caMe —
MPUITMHEHHST TTOAAJIBIIOI0 HAIXOMXKEHHSI palioaKTUB-
HUX PEYOBUH A0 OpTaHi3my, omHa nmpodisakTrKa (mpu
JMOUUTBHOCTI TaKoi), MOTOCHIiTaJbHA AOMOMOTa i CYyII-
pOBim Ha eTarrax eBakyartii [12].

JocBig, 3acBOEHUIT 3 MMHYJIUX pamioJOTiYHUX Ta
SIICPHUX aBapiil, moka3ye, 110 MCUXOJOTiUHiI Ta TCUX0-
colliajibHi HACiAKX MOXYTb IE€PEBUIILYBATU MPSIMUMA
BIIJIUB pagiallii Ha ¢iznaHe 3m0poB'a moanHu. [lecnxiuyne
3I0POB'S i TICUXOJIOTiYHE CAaMOTIOYYTTS iHAMBKIA Ta OJ1a-
roroJIy4usi F[poMaau MOXKYThb 3a3HaBaTH 3HAYHOTO BILJIN-
BY ITiJ Yac pafgialifHMX aBapiiHUX CUTyaliil Ta MicJs iX
3aBepIIeHHST 4Yepe3 HU3KY (akTopiB. 30Kpema, JacTo

Justification of inevitable relevance
Emergency situations in which there is a risk of
radiation exposure to population must be imme-
diately accompanied by an active and adequate
response through providing concise and correct
information, defining an evacuation plan and its
implementation, prophylactic use of iodine
preparations (in case that radioactive iodine is a
dose-forming agent), and as well as providing
medical assistance to survivors [1, 2]. The optimal
response option should usually combine the use of
all these countermeasures [3—5]. Medicinal
(iodine) prevention and the provision of medical
and diagnostic care are under the responsibility of
health care system [6—8]. In addition, in the ini-
tial period after the incident (under possible
administrative confusion and impracticality of
immediate evacuation) employees of health care
system can provide the population with recom-
mendations on temporary measures of protection
at the place of residence. Among the latter there
are the maximum possible sealing of dwellings, use
of bottled drinking water and canned food [9, 10].
The value of such actions cannot be underesti-
mated, since, for example, the shielding coeffi-
cient (i.e. ratio of the radiation dose received
indoors to that in open space) for y-radiation from
a radioactive cloud is 0.9 for wooden buildings,
0.6 — for their basements, 0.4 — for basements of
stone buildings and 0.2 — for large industrial or
administrative buildings [11].

Aid and support provided to the people who have
been exposed to radiation should depend on the
type and extent of such exposure, as well as the
presence of accompanying lesions/injuries and/or
comorbid health conditions (including those not
related to the current events). However, under any
circumstances, it is necessary to carry out all or the
maximum possible amount of required measures
already at the initial stage, namely, stopping the
further intake of radioactive substances to the
body, iodine prophylaxis (if appropriate), pre-hos-
pital care and support during the evacuation [12].

Lessons learned from past radiological and
nuclear accidents show that the psychological and
psychosocial consequences can exceed the direct
effects of radiation on human physical health. The
mental health and psychological well-being of the
individual and the welfare of the community can
be significantly affected during and after radiation
emergencies due to a number of factors. In partic-
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CIIOCTEpiraloThesl MOYYTTS CTpaxy Ta HEBU3HAYEHOCTI
11010 pafialliiHUX pU3UKIB.

Kpim Toro, 3axoau y Haa3BUUaliHUX CUTYalisIX, PO3-
poOJieHi IS 3aXUCTy JIOACHKUX KUTTIB, HAINPUKIIALI
aBapifiHa HomHa TpodinakTUKa, pagiallifHUIl MOHITO-
PMHT Ta Ae3aKTUBallisl, YKPUTTSI HAa MiClli Ta eBaKyallisi),
MOXYTh MaTH HaCJiAKN T (Gi3MIHOTo ab0 TMCUXiYHOTO
3I0pOB's TIocTpaxkaanux Joaei [13].

Crin 3a3Ha4YUTH, 1O IUTSIYE HACEJIEHHST XapaKTepu3y-
€TbCSI OCOOJIMBOCTSIMU CIPUAHSATIMBOCTI 10 30BHIllIHiX
BILUIMBIB 1 OOYMOBJIECHUMHU LIMM IIepiofgoM KUTTSI He-
JoJiKaMM 3aXMCHMX MeXaHi3MiB opraHiaMy. Tak, y 3B’s13-
Ky 3 BiIHOCHO BHCOKMMM BEJIUYMHAMU XBUJIMHHOTO
00’eMy TMXaHHS, TiTU OibILIOI0 MipOIO 3a3HAIOTh BILIMBY
pagioakTMBHUX Tras3iB i aepo3oiiiB, SIK, HANPUKJIAL, IpU
aBapiliHMX BUKMIAX Ha MiAIPUEMCTBAX aTOMHOI ITPOMUC-
JIoBOCTi. OCOOJIMBOCTI TUIOBOTO TMOBOKEHHSI AiTelt —
aKTUBHI irpy Mo3a XWUTJOBMMU MNPUMILLIEHHSIMU, Y TOMY
YUCJIi 3 irpalikaMu 0e3rnocepeHb0 Ha MOBEPXHi 3eMJli —
OOYMOBJTIOIOTh iHTEHCUBHUM KOHTAKT 3 IIPU3EMHUM IlI1a-
poM atMocdepu, Ae y BUMAAKY padialiiiHUX iHUUAEHTIB
YTBOPUTBCS BUCOKA KOHLIEHTpALlisl palioaKTUBHUX pPedyo-
BMH. 3HAYHa YaCTWHA MOJIOYHUX TIPOAYKTIB Y paIlioHi
Xap4yyBaHHs AiTel, mopsia i3 BlIacHe rPyIHUM BUTOIOBY-
BaHHSIM, OOYMOBJIOIOTH PU3UK iHTEHCMBHOIO HAAXO.-
JKEHHSI B IUTSYUI OpraHi3M MeBHUX PadioHYKJiAiB (Ha-
camriepell, i30TOITiB PamiOaKTUBHOTO MOMY), SIKi ITiCIIsI
HaIXOMXKEHHS 10 HAaBKOJIMIIHBOTO CEPENOBUIIA TUIIOBO Y
BUCOKMX KOHLIEHTpaLlisl 3’ IBJISIIOThCS Y TPYAHOMY MOJIOLL
i BIATMOBIIHUX CBiXKMX MPOAYKTax xapuyBaHHs [14, 15].

BapiaHTu papiauinHux nogin

ABapiliHe onpoMiHEHHS 3aBXIU OB’ sI3aHE 3 TisIIbHIC-
TIO JIIOAWHMU i K1acu(iKyeTbCs HAa HAaBMUCHE i HEHaB-
mucHe. HeHaBMUCHe ompOMiHEHHSI MOXe OYyTU HaCTi-
KOM aBapiit Ha aToMHuX ejekTpocTtaHlisgax (AEC) (ax
e oyno Ha AEC Tpu-Maiin-Aiinena, YopHOOMIbChKil
AEC T1a AEC ®ykymima [aii-Igi) abo Ha iHIIMX mim-
MpUEMCTBAX siaepHOro Hukiy. KinbKicTh Oitouux siuep-
HUX peakTopiB y CcBiTi Ha KiHelb 2021 poKy Mo KpaiHax
HaBeneHa y puc. 1 [16]. Kpim Toro, 11e Moxke Oyt pe-
3yJIbTATOM BMIIAAKOBOI AETOHALil SAepHUX OO€EMpPHU-
rnaciB, HeBpaXxOBaHUX BUTOKIB padioaKTUBHUX BiIXOiB
3i cxoBuUI a00 MPU TPAHCIIOPTYBAaHHI TAKMX PEUYOBUH, a
TaKOX XaJIaTHOTO TOBOKEHHS 3 JiKepeJaMM i0Hi3ylo-
Y1X BUIIPOMiHIOBaHb. 3arp0o3y HaBMUCHOTI'O OIIPOMiHEH-
HS HECYTb BiliCbKOBI KOHMJIIKTU 1 TEpopUCTUYHA
JiSITbHICTh — 3aCTOCYBAHHS SIIepHUX OOETIPUIIACIB, IXHI
MiIpUBYA TEPOPUCTAMM Ha MICIISIX IITATHOTO 30epeKeH-
HsI, HaBMHCHI IOIIKOIXXEHHS YCTAaTKyBaHHS IIil-
MPUEMCTB SIAEPHOI MPOMUCIOBOCTI Ta CXOBUILL SIAEPHUX

ular, feelings of fear and uncertainty regarding
radiation risks are often observed.

In addition, emergency measures designed to
protect human life (such as emergency iodine pro-
phylaxis, radiation monitoring and decontamina-
tion, shelter-in-place and evacuation) may have a
range of consequences for the physical or mental
health of affected people [13].

It should be noted that pediatric population is
characterized by specific features of susceptibility
to external influences and insufficiencies/immatu-
rity in the body’s protective mechanisms in this
period of life. Namely, in connection with relative-
ly high values of the minute volume of breathing,
children are more exposed to radioactive gases and
aerosols, as, for example, during emergency emis-
sions at nuclear industry enterprises. Features of
children’s typical behavior e.g. active games out-
side residential premises, including with toys
directly on the surface of the earth lead to intensive
contact with the surface atmospheric layer where a
high concentration of radioactive substances will
be formed in the event of radiation incidents. A sig-
nificant part of dairy products in the diet of chil-
dren, along with breastfeeding itself, cause the risk
of intensive entry into the child’s body of certain
radionuclides (primarily, isotopes of radioactive
iodine), which after release to environment typi-
cally appear in high concentrations in breast milk
and corresponding fresh food products [14, 15].

Variants of radiation events

Accidental exposure is always related to human
activity and is classified into intentional and unin-
tentional. Unintentional exposure can result from
accidents at nuclear power plants (NPP) (such as
Three Mile Island, Chornobyl, and Fukushima
Dai-Ichi) or other industrial facilities of the
nuclear cycle. The number of operating nuclear
reactors in the world at the end of 2021 by country
is shown in Fig. 1 [16]. In addition, it may be the
result of accidental detonation of nuclear muni-
tions, unaccounted leaks of radioactive waste from
storage facilities or during transportation of such
substances, as well as negligent handling of sources
of ionizing radiation. The threat of intentional
exposure is posed by military conflicts and terror-
ist activity through the use of nuclear munitions,
their detonation by terrorists at the sites of regular
storage, intentional damage to the equipment of
nuclear industry enterprises and nuclear waste
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Figure 1. Operating nuclear reactors in the world as of October 2021

BiIXOAiB, a TaKOX pO3CiloBaHHS a00 pPO3MNMIECHHS
pagioaKTUBHUX MaTepiaiiB (LIJISIXOM IiIpUBY iX 3BUYAii-
HUMHU OO€TIpUIIacaMu — «OpyaHa 60mM0a»), 3a0pyTHEeH-
HS HUMHW BOAOIIPOBIZHOI BOAM, KOHTaMiHAalil Micle-
BOCTI ITPU pyci TPAaHCIIOPTHOTO 3ac00y 3 pagioBiaxogaMu
towo [8, 17-21].

PosnuneHHs pagioakTMBHUX MaTepialliB abo 3a0pyad-
HEHHS JKepesl MUTHOTO BOIOIIOCTaYaHHs TepOpUCTaMU
3a JIOIIOMOTOIO CITeLiaIbHUX MPUCTOCYBaHb PO3IJIsiIa-
€TbCS Y SIKOCTi HaOiIbII MMOBIPHOI i 3HAYHOI 3arpo3u
[22]. [TpruomMy JOCTYH 3TOBMUCHUKIB IO PaTiOaKTUBHUX

storage facilities, as well as the scattering or spray-
ing of radioactive materials (by detonating them
with conventional munitions — a «dirty bomb»),
their contamination of tap water, contamination of
the area during the movement of a vehicle with
radioactive waste, etc. [8, 17—21].

Spraying of radioactive materials or contamina-
tion of sources of drinking water supply by terror-
ists using special devices is considered as the most
likely and significant threat [22]. Moreover, the
access of criminals to radioactive materials is quite
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MaTepiajliB IJIKOM peaJbHUI — y JJaOOpaTopisX BUILIMX
HaBYAJIbHMX 3aKJIaliB i pamioforiyHux (pamioTepamneB-
TUIHNX) BimmizeHHIX npodinbHuX abo 0aratorpodiib-
HUX MEAWYHUX LHeHTPiB [23, 24]. [1pu 11boMy, po3nuiIeH-
Ha 1 Ki akTUBHOCTI B Mexax JeKiJIbKOX XXUTJIOBUX KBap-
TaJliB € JOCTaTHIM JJISI TOTO, 11100 BUHMKJIA HEOOXiAHICTb
OPUMYCOBOI €BaKyallil HaceJIeHHS i 3aKpUTTS 3apaKeHOo1
30HM Ha HeBM3HauyeHU TepMiH [12, 25]. Kpim Toro, 1o-
ypHatouu 3 1990-x pokiB, BBaXXa€TbCS pealbHUM BUIO-
TOBJICHHSI TEPOPUCTUIHUMU TPYIIaMU SIACPHUX OOEIPH-
naciB 0OMeXeHOT MOTY:KHOCTI (MeHIIe 10 KiTOTOHH TpO-
TWIOBOTO €KBiBaJE€HTY), JJIsI YOTOo MOTPiOHI HEBEIMKi
KiJTbKOCTI IUTYTOHI10 a00 BMCOKO30arayeHoro ypaHy [26].
IcHye TakoX TeopeTMYHA MOXKJIMBICTH pO3KpagaHHS 3i
3JI0MMHHUM HaMipoOM apTUJIEPiChbKUX SIAEPHUX OOEMPU-
naciB (4epe3 ixHIO KOMITAKTHIiCTh), sIKi TlepeOyBaiu Ha
030pOEHHI, MPUHANMHI, Y YaCHU «XOJIOAHOI BiliHU». AO-
COJIIOTHMI MiHIMyM MacOBaroBUX XapaKTePUCTUK aTOM-
HOro BMOYXOBOTO MPUCTPOIO BU3HAYAETHLCS MiHiMalb-
HOI0 KPUTUYHOIO MAcOl0, MOCTaTHHOIO MJIsI ITOMIiTHOTO
eHepreTUYHoro Buxony. KputnuHa Maca Juist TUIyTOHIIO B
anpda-dasi cknamae 10,5 kT, e 20—25 % macu noTpiObHO
JIJIS1 3a0e3MeYeHHs] 3HaYHOIO 3a MOTYXXHICTIO BUOYXY, pa-
3oM — 13,5 k1. BigbuBayu 3 6epuJiito Moxe 3MEHIITUTH He-
00XiAHY KiJIbKiCTb IUIyTOHIIO, ajie ISl LIbOIr0 HeoOXiaHe
CTBOPEHHSI €(PEKTUBHOI iMIUIO3ii{HOI cucTeMu, 10 Ta-
KO 301/1blIIy€E 3arajibHy Macy. Tak 1o JiiicHuii abcooT-
HU# MiHIMYM U151 MACU SIA€PHOTO BUOYXOBOTO ITPUCTPOIO
ctaHoBuThb ~10—15 xr [23].

CrnekTp NpoAyKTiB SIACPHUX aBapiii i pPe4OBUH, SIKi MO-
KyTh QirypyBaTH TMpU iHIINX pamiallifHUX TTOIiSIX, TO-
CUTh BEJIUKHUI. XapaKTepHUCTUKA HaNOIIbII 3HAUYLINX
JIJIs1 3I0POB’SI HAceJeHHS PaJdiOHYKIIiliB MpeacTaBieHa y
tabu. 1 [27, 28].

BtiM, B ymoBax mepeBaxkHOi OUIbLIOCTI paaialliiHUX
Mnoiit cepel mxKepe i0Hi3yI04oro BUIIPOMiHIOBaHHS Oy-
Jle MPUCYTHIl pagioakTuBHUM Hon. ITizctaBamu mist Ta-
KOro mnepeadayeHHsl € CBiTOBMIA JOCBiI 3a MOIlepenHi
Maitke 80 pokiB.

MouuHatoum 3 1945-ro...

Hacninku atToMmHux 6oMOapayBaHb SIMOHCHKUX MicT Xi-
pocima Tta Haracaki B 1945 pomui 3arajioM IIMPOKO Bi-
nowmi. Ilporte sIKicHMiIT Ta KiAbKiCHUIA i30TOMHUMI CKIan
MPOIYKTIB TUX SIAEPHUX BUOYXiB OLIiIHEHUU Ae1I0 Mpuod-
JIM3HO, OCKIJIbKY pamioXiMiYHUX IOCHiIKEeHb B TOI 4ac,
3BiCHO, HE TIPOBOAMIN. [IJIs1 MUTAaHHSI, 1110 PO3IJISIIAETh-
csl, HEOOXiIHi BiTOMOCTi Mpo i3oTonu Homy. Jelo «mpo-
JINBAIOTh CBITJI0» Ha MpobJyieMy BimoMocTi 3 bidmioTexku
SAepHUX JaHUX Mpo npoaykTu poamnany (Fission Product
Nuclear Data Library) SImoHCHEKOTO KOMITETY SIIEpHUX

real — in the laboratories of higher educational
institutions and radiological (radiotherapeutic)
departments of specialized or multidisciplinary
medical centers and large hospitals [23, 24]. At the
same time, the spraying of 1 Ci activity within sev-
eral residential blocks is sufficient to necessitate
the forced evacuation of the population and clo-
sure of contaminated area for an indefinite period
[12, 25]. In addition, since the 1990s, the produc-
tion of nuclear ammunition of limited capacity
(less than 10 kilotons of TNT equivalent) by ter-
rorist groups, which requires small amounts of
plutonium or highly enriched uranium, is consid-
ered real [26]. There is also the theoretical possi-
bility of criminal theft offence of nuclear artillery
shells (due to their compactness), which were in
service at least during the Cold War. The absolute
minimum mass-weight characteristics of an atom-
ic explosive device is determined by the minimum
critical mass sufficient for a noticeable energy out-
put. The critical mass for plutonium in the alpha
phase is 10.5 kg, another 20—25% of the mass is
required to ensure a significant explosion, totaling
13.5 kg. A beryllium reflector can reduce the
amount of plutonium required, but this requires
the creation of an efficient implosion system,
which also increases the total mass. So the actual
absolute minimum for the mass of a nuclear explo-
sive device is ~10—15 kg [23].

The spectrum of products of nuclear accidents
and substances that can appear in other radiation
events is quite wide. The characteristics of
radionuclides that are most significant for the pop-
ulation health are presented in Table 1 [27, 28].

However, under conditions of the vast majority
of radiation events, radioactive iodine will be pres-
ent among the sources of ionizing radiation. World
experience over the previous almost 80 years is the
grounds for such a prediction.

Since 1945...

The consequences of the atomic bombings of the
Japanese cities of Hiroshima and Nagasaki in 1945
are generally widely known. However, the qualita-
tive and quantitative isotopic composition of the
products of those nuclear explosions was estimat-
ed somewhat roughly, since certainly no radio-
chemical studies had been conducted at that time.
For the question under consideration the informa-
tion about iodine isotopes is required. Information
from the Fission Product Nuclear Data Library of
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REVIEWS

naHux (Japanese Nuclear Data Committee — JNDC) y
chiBpoOiTHMLTBI 3 HaykoBUM iHCTUTYTOM aTOMHOIL
eHeprii fAmnonii (Japan Atomic Energy Research Insti-
tute — JAERI) [29] — 30kpema, HasiBHa iH(opMallis
(eHepreTMYHUI BUXil, TUMN po3namy, KoedillieHT Ti-
KyBaHHs) 1po 1227 HyKIiniB 3 aTOMHUMM HOMEpaMU
Bim 66 1o 172. Ha ocHOBI LIMX JaHUX Tpymna ITiJ KepiB-
HuutBoM T. Imanaka [30] po3paxyBajia 3MiHM y 4Yaci
CKJIaay MNPOMYKTIB pO3Maay MicCisl SIAEPHOrO BUOYXY.
PesynbraTtu 6yau oTpumaHi 1151 29 OCHOBHUX 1030YT-
BOPIOIOYMX HYKJIiAiB, BTIM BUKJIIOYAJIMCST OJaropoiHi
palioakKTUBHI Ta3u, MPOAYKTH 3 HaATO KOPOTKMM
MnepiogoM HamiBpo3Maay Ta HYKJIiau, sIKi 3aXOITI0I0Th
Heiitponn — *Mn 1a “Co. BHecok ocraHHIX IMo3a
enileHTPOM BUOYXY BiZHOCHO HEBEJIUKUIA MOPIBHSHO
3 iHIIMMM IIPOAYKTaMM PO3IaLy, Mpo 1110 CBiAYaTh pe-
3yJbTaTh, OTPUMaHi Ha SAEPHOMY ITOJITOHi Yy IITaTi
Hesana, CIIIA [31]. 3MiHM y 4aci TOTY>XKHOCTi 703U Y-
BUIIPOMiHIOBaHHSI y MMOBITPi BiJ paliOHYKJIiIiB, sIKi BU-
najayd Ha TPYHT, MMoKa3aHi Ha puc. 2 (gaHi HopMaJi3o-
BaHi 11I0J0 WIiJIbHOCTI/iHTEHCUBHOCTI 3a0pyIHEHHSI
¥Cs 1 kbk - M?) [30]. Y cBolO Uepry, KyMyJISITUBHA [10-
3a ITic/sl BUMOAOiHHS PadiOaKTUBHUX MNPOAYKTIB MHpU
BuUXigHOMY piBHi 3a0pyaHenHsa 'Cs 1 kBk + M moka-
3aHa Ha puc. 3 [30]. ¥ mozeni s po3paxyHKiB 3aKijia-
JaBcsl MPOMIXKOK 4Yacy 3 TOAWHM A0 MPUOYTTS i Mpo-
XOIKEHHS paJlioaKTUBHOI XMapH ITicis Buoyxy. Ouge-
BUJHO, 110 palioaKTUBHUM 107 y CIEKTPi KiTbKOX i30-

the Japanese Nuclear Data Committee (JNDC) in
cooperation with the Japan Atomic Energy Research
Institute (JAERI) sheds some light on the problem
[29]. In particular, information (energy yield, type of
decay, branching coefficient) about 1227 nuclides
with atomic numbers from 66 to 172 is available.
Based on these data, a group led by T. Imanaka [30]
has calculated the changes in composition of decay
products over time after nuclear explosion. The
results were obtained for the 29 key dose-forming
nuclides, but excluding the noble radioactive gases,
products with too short half-life and nuclides that
capture neutrons (**Mn and ®Co). Contribution of
the latter outside the hypocenter of explosion is rel-
atively low compared to other decay products, as
evidenced by the results obtained at the nuclear test
site in the state of Nevada, USA [31]. Changes over
time in the dose rate of y-radiation in the air from
radionuclides that fell on the soil are shown in Fig. 2
(data normalized with respect to the *’Cs-contami-
nation density/intensity of 1 kBq - m) [30]. In turn,
the cumulative dose values after the fallout of
radioactive products at the initial level of '*’Cs con-
tamination of 1 kBq - m are shown in Fig. 3 [30]. In
the model for calculations a time interval of 3 hours
was laid before the arrival and passage of radioactive
cloud upon explosion. It is obvious that radioactive
iodine in the spectrum of several isotopes was signif-
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PUCyHOK 2. 3minm y yaci notyxkHocTi 4031 y-onpomiHeHHsA y noBiTpi Big pagioHyknigis, aki Bunanu i sunagaotb
Aani Ha I'PYHT (AaHi HOpmanizoBaHi WoA0 WinbHOCTI/iHTeHcMBHOCTI 3a6pyAHeHHA 'Cs 1 KBK - M?)

Figure 2. Changes over time in the dose rate of y-irradiation in the air from radionuclides that fell and fell
further to the soil (data normalized with respect to the **’Cs-contamination density/intensity of 1 kBq - m?)
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PUCYHOK 3. 3MiHM y yaci KymynaTUBHOT A03M ONpOMiHEHHA NicnA BMNAfiHHA NPOAYKTIB AAepHOro BUOYXY
yepes 3 roAuHU Bif MOMEHTY NOAiT Npu BuxigHOMy piBHi 3a6pyaHeHHA ©*’Cs 1 KBK - M?)

Figure 3. Changes over time in cumulative radiation dose upon fallout of nuclear explosion products 3 hours
after the event at the initial level of *’Cs contamination of 1 kBq - m2

TOIMIB OYB iCTOTHO MPUCYTHIN Y TPOAYKTAX SIAEPHOTO BU-
OyXy i 3HaYHOIO Mipoto (hOpMYyBaB 103y OTTPOMiHEHHSI.

1o crocyeThest, HEOOMOBUX MOl 3 ONTPOMiHEHHSIM Be-
JIMKOI YMCEJIbHOCTI HaceJIeHHSI pagioaKTUBHUM HOIOM BITPO-
JToBX Maiixke 70 pokiB, TO IXHili TIepelliK BKJIIOYa€E B cebe:
> BUKOHAHHS MPOrpaMH SIIEPHUX i TEpMOSIAC PHUX BUTI-
pobyBanb CIIIA Ha nmosiroHi MapiuaaioBux OCTPOBIB y
TuxoMy okeaHi y riepios 3 1946 o 1958 pik;
> BUKOHAHHS MMPOrpaMu siIePHUX i TEPMOSIAEPHUX BUII-
pooyBanb CIIIA Ha mosironi y mrati HeBaga B nmepion 3
1952 no 1970 pik;
> TpUBaJli BATOKU Ha SIIEPHOMY ITiATIPUEMCTBI 3 BUPOO-
HULTBa TUIyTOHil0 y XeHdopai (mrar BammHrTOH,
CIIA) npotsrom 1944—1972 poxis;
> apapito Ha YopHobunbcbkiiit AEC y 1986 pouii;
> aBapiro Ha AEC Dykycima [ait-iui y Smmoniiy 2011 pori.

XapakTepucTrKa IUX MOAiN Ta KiJbKOX MEHII MacIll-
TaOHUX IHUUAEHTIB 3 iHTEHCMBHUM ITPOMEHEBUM BILIM-
BOM PajlioaKTUBHOTO MOy Ha HaceJeHHS HaBeleHa y
tabm. 2 [32-37].

IIlono TenepilliHiX MOTEHLIMHUX PU3MKIB, TPUHLIMIIOBO
BaXJIMBO T€, 11O i30TOMMU HOMY € TUTTIOBUMU 1 MOIIAPEHU-
MU MOOIYHUMU MNPOAYKTaMHU (PYHKIIOHYBAHHSI aTOMHUX
€JIEKTPOCTAHIIIH 1 MiAIPUEMCTB 3i 30aradyeHHsl/BUPOOHN -
LITBA pagioaKTUBHUX PEYOBMH, a TOMY BUCOKA iMOBIpHICTh
MPUCYTHOCTI TAKMUX PAIiOHYKJIIIB B aBapiliHUX aTMocdep-
HUX BUKHAAaX a00 CKUIAHHSX Y Mexax OaceiiHiB MiCLIeBUX
PIYOK ITpU BiATIOBIIHUX aBapisiX 00 TEPOPUCTUUHHUX aKTaX.

icantly present in the products of nuclear explo-
sion and had largely formed the radiation dose.

As for non-combat events with the irradiation of
large population groups from radioactive iodine
for almost 70 years, their list includes:
> the US nuclear and thermonuclear test program
at the Marshall Islands test site in the Pacific
Ocean in the period from 1946 to 1958;
> the US program of nuclear and thermonuclear
tests at the Nevada state test site in the period from
1952 to 1970;
> long-term atmospheric releases at the plutoni-
um production facility in Hanford (Washington,
USA) during 1944—1972;
> the Chornobyl NPP accident in 1986;
> the Fukushima Dai-ichi NPP accident in 2011.

The characteristics of these events and several
smaller-scale incidents with intense radiation
effects of radioactive iodine on population are
given in the Table 2 [32—37].

Regarding the current potential risks, it is of fun-
damental importance that iodine isotopes are typical
and common by-products of the operation of NPPs
and facilities for the enrichment/production of
radioactive substances, and therefore the presence of
such radionuclides in accidental atmospheric emis-
sions or discharges within local river basins is highly
likely in respective accidents or terrorist acts.
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Ta6nuuysa 2

XapaKTepucTuKa HeBOEHHUX iCTOPUYHUX NOAIN 3 IHTEHCUBHMM NPOMEHEBMM BIJIMBOM PafioaKTUBHOIO MoAy Ha
HaceneHHs

Table 2

Characterization of non-military historical events with intense radiation effects of radioactive iodine on
population

Micue noaji SaranbHa KinbkicTb '3'l, ska Hagjiwna, Ki Poku
Location Total amounr of released '3'l, activity, Ci Years
Mapwannosi ocTposu, Tuxuit okeaH 6 300 000 000 19461958
Marshall islands, the Pacific

Monirox y wrati Hesapa, CLUA 150 000 000 1952-1970
Nevada test site, USA

YopHobunbcbka AEC, kommiwxiin CPCP 50 000 000 1986
Chornobyl NPP, former USSR

AEC ®ykycima Jaitivi, Anowis 13 800 000 2011
NPP Fukushima Dai-ichi, Japan

fnepHe nignpuemcTeo y XeHdoppi, wrat BawmHrroH, CLUA 740 000 1944-1972

Nuclear facility in Hanford, Washington, USA

AnepHuin BUpoBHMumiA komnnekc CasaHHa-Pisep-Caiir, wrart MisnenHa Kaponina, CLUA 60 000 1955-1990
Savannah River Site nuclear industrial complex, South Carolina, USA

HaujoHanbHa nabopatopisi y Ok-Punx, wrar TenHecci, CLLA 8 000 — 42 000 19441956
Oak Ridge National Laboratory, Tennessee, USA

fnepHuii komnnekc y Binpckeiini, Cnonyyene Koponiecteo 20 000 1957
Windscale Nuclear Plant, UK

AEC Tpu-Maiin-Aiineng, wrat lMexcunbeanis, CLLUA 15-21 1979

NPP Three Mile Island, Pennsylvania, USA

Mo>xnusocTi MeauumnHun

MoxmBocCTi TIpoBeneHHS crielndiaHoi (B TOMY YHCHTi -
npodinakTUyHOi) (papMakoTepariii pu TSKKUX pajia-
LIMHUX ypaXkeHHsIX 1ocuTh oomexeHi [38, 39]. I mpuH-
LIMITOBO BaXKJIMBO, IO PillleHHSI IIPO 3aCTOCYBaHHS TAKNX
3ac00iB MOXYTh MpUITMaTH JuIe (axiBIli 3 HeBiTKIaI-
HOI KJIiHIYHO1 pamiosorii. 30KpeMa, iCHYIOTh peKOMEH-
Jaiii 1IoA0 3aCTOCYBaHHS KiJbKOX MeIUKAMEHTO3HUX
3ac00iB, omHAK e(MEKTUBHICTb YACTUHU 3 HUX JOTEIICP
JIMIIAETHCS KJIIHIYHO HEIOBEIEHOI0, CTOCOBHO K 1HIIIMX
iCHYIOTh BiTOMOCTi MpPO HasSIBHICTb PU3UKY CEPHO3HUX
MOoOIYHUX SIBUIL, 0COOJMBO y AiTel (Tabi. 3) [12, 40, 41].

Hoona npogiraxmura

Haii6inbin e(eKTMBHUM METOIOM 3aXMCTy IIUTOMNOIi0-
Hoi 3aimo3u (II3) Big pamioakKTUBHUX i30TOMIB oMy €
OpUIiOM JiKapChKUX IpernapaTiB LIbOTO MiKpOeJeMEeHTY
(aBapiitHa ifogHa ipodinakTrKa), a came HOAUIY KaJlito —
OCHOBHOI (pOpMU H10OAY, 1110 BCMOKTYETHCSI B KUILIKOBOMY
TpakTi, a0o omaty Kaniro. IlepeBaxkHa OiTbILIICTh iHILIMX
MOA0BMICHUX PEYOBUH, SIK i BaCHE MOJICKYJISIPHUN o,
(I,), He 3acBOIOIOTbCS OpraHi3MOM JIOIMHU [42—45].
Binbin Toro, BiacHe ogaTu TakoX HE BCMOKTYIOTBCS Y
KMIIKiBHUKY, a HATOMiCTh 3a3HAIOTh BiTHOBJIEHHS 10 O~
IUIIB 1 JUIIe TOOI MOITIMHAIOThCS €HTepouuTamMu [46].
Ileit nmpouec BigOyBa€eThCs LLISIXOM aKTUBHOIO TpaHC-

Healthcare options

The possibilities of specific (including prophylac-
tic) pharmacotherapy for severe radiation damage
are quite limited [38, 39]. And it is fundamentally
important that only specialists in emergency clini-
cal radiology can make decisions about the use of
such agents. In particular, there are recommenda-
tions for the use of several medicinal products, but
the effectiveness of some of them remains clinical-
ly unproven, while for others there is information
about the risk of serious side effects, especially in
children (Table 3) [12, 40, 41].

lodine prophylaxis

The most effective method of protecting the thyroid
gland from radioactive isotopes of iodine is to take
medicinal preparations of this trace element (emer-
gency iodine prophylaxis), namely potassium iodi-
de, the main form of iodine absorbed in the intestin-
al tract, or potassium iodate. The vast majority of
other iodine-containing substances, as well as mole-
cular iodine (I,) itself, are not absorbed by the hu-
man body [42—45]. Moreover, iodates themselves
are not absorbed in the intestine either, but instead
undergo reduction to iodides and only then are
absorbed by enterocytes [46]. This process occurs
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Ta6bnuus 3
XapaKTepucTuKa HeBOEHHUX ICTOPUYHUX NOZAIN 3 IHTEHCUBHMM NPOMEHEBMM BIJIMBOM PafioaKTUBHOIO MoAy Ha
HaceJieHHA
Table 3
Characterization of non-military historical events with intense radiation effects of radioactive iodine on
population
Papjonyknin MeTop, a6o 3aci6 Tepanii
Radionuclide Therapy methods or agents
Tpurin PosseneHHs (dbopcosanmin fiypes)
Tritium Dilution (forced diuresis)
Vo, Mpenapatu omy y n03ax, Wo 6noKyioTb WUTonomibHY 3an03y (y dopmi Tabnetok abo HAAHACUYEHOr0 PO34MHY), Y Ni3HI TEPMIHK —
mobini3avs (aHTUTMPEOIHI Npenapaty)
lodine lodine preparations in doses that block the thyroid (tablets or a supersaturated solution formulas), mobilization (antithyroid drugs)
in the late period
Llesin OOMEXEHHS! LLTYHKOBO-KMLLKOBOTO BCMOKTYBaHHs! (6epniHcbka nasyp)
Cesium Limitation of gastrointestinal absorption (Berlin Azure)
®ocdop OBMexeHHs! BCMOKTYBaHHS (aHTaLWIHI 3ac061 Ha OCHOBI TiipOOKMCY alioOMIHiIO)
Phosphorus Absorption limitation (aluminum hydroxide antacids)
CTpoHuii O6MmexeHHs! BCMOKTYBaHHS! (aHTaUmMAaHi 3ac001 Ha OCHOBI rento docdary anoMmiHiro)
BoKyBaHHs (CTPOHLIO N1akTar)
3amilLieHHs (npenapati coneii $ochOpHOI kcnoTy)
Mobinizauisi (xnopua amoHilo abo eKCTPakT napalLMTonomibHMX 3a103)
Strontium Absorption limitation (aluminum phosphate gel antacids)

Blocking (strontium lactate)
Substitution (preparations of phosphoric acid salts)
Mobilization (ammonium chloride or parathyroid extract)

MnyToHIN, amepuLiii
Ta iHLi TPAHCYpaHOBI
€/IeMEHTH

Plutonium, americium
and other transuranium

(excnepMeHTasbHi areHTm)

(experimental agents)

YTBOPEHHS XeNnaTHUX CMoNyK 3 AMeTueHTpuUamiHneHTaauetatom (OTTMA) abo atuneHpiamiTetpaauetatom (EATA) kanbLijio abo LMHKY

Formation of chelate compounds with calcium or zinc diethylenetriaminepentaacetate (DTPA) or ethylenediaminetetraacetate (EDTA)

elements

Kobanbt Migrpumytoya Tepanis

Cobalt Supporting therapy

XimiyHa npupona O6MeXeHHs: BCMOKTYBaHHS! MY NePOPaibHOMY HaXOKEHHi (6MI0BOTHI i NPOHOCHI 3aC06M, MPOMMUBAHHS LUAYHKA, aKTUBOBAHE
Hesigoma BYrinNg Ta iHWi CopbeHTm)

Unknown chemical nature Limitation of absorption upon oral intake (emetics and laxatives, gastric lavage, activated carbon and other sorbents)

MOPTY 3a y4acTIO TPAHCIIOPTHOTO OiJika CIM30BOI 000-
JIOHKM CTiHKM KUIIIeYHNKA — HaTPiii-ioanI cuMIoprepa
(Na-iodide symporter — NIS). NIS ekcnpecoBaHuii Ha
aniKaJlbHUX MOBEPXHSIX eHTEPOLUTIB, TTOpsi 3 GaraTbmMa
IHIIMMU KJIITUHAMM OpTaHi3My, BKIIOUAlOUU TUPEOLIUTU
[46]. 3pocTaHHs BMmicTy ioHiB I~ B eHTepoumTax (rmpu
JIETUIHOMY HAUTUILKY MOAMIIB) BUKIMKAE 3MEHILIEHHSI
IXHbOrO BCMOKTYBaHHSI 3a MEXaHi3MOM IIpUTHiYEHHS
excrpecii NIS Ha masmaTuuHiin MemOpaHi (iHTeHCHdi-
KyeTbest aerpagauis NIS i 3Hmxkytotbes piBHi MPHK
NIS) [47, 48]. 3 inmtoro 60Ky, myTanii reHa NIS mposs-
JISIIOTBCST TTOPYIIEHHSM (3MEHIIIEHHSIM) BCMOKTYBaHHSI
onuaiB i — BiAMOBIIHO — TSKKMM BPOIXKEHUM TillOTH-
peo3oM [43, 49]. Takum ymHoMm, NIS € BaxaIuBuUM i,
OibII TOTO, LIEHTPAJIbHUM KOMIIOHEHTOM CHCTEMU
BCMOKTYBaHHS I~ B TOHKOMY KUIIEYHUKY [48], TOomi K
iHIII IUISIXM eHTepaJlbHOI iHKopropallii ioay Ta Horo
CITOJTYK 3HEBAXXJIMBO MAJIO3HAYYIIIi.

MakcuManibHUIM 3aXMCHUI e(heKT aBapiiiHO1 HomHOi
npodilakTUKU Moxe OyTU JOCATHYTUI y pasi more-

through the active transport with participation of the
transport protein of the mucous membrane of intes-
tinal wall — the sodium-iodide symporter (Na-iodi-
de symporter — NIS). NIS is expressed on the apical
surfaces of enterocytes and on many other cells of
the body, including thyrocytes [46]. An increase in
the content of I” ions in enterocytes (with a dietary
excess of iodides) causes a decrease in their absorp-
tion by the mechanism of inhibition of NIS expres-
sion on plasma membrane (NIS degradation intensi-
fiesand NIS mRNA levels decrease) [47, 48]. On the
other hand, mutations of the NIS gene are manifest-
ed by a reduction of iodide absorption and, accord-
ingly, by severe congenital hypothyroidism [43, 49].
Thus, NIS is an important and, moreover, a central
component of the 1™ absorption system in the small
intestine [48], while other ways of enteral incorpora-
tion of iodine and its compounds are negligible.

The maximum protective effect of emergency
iodine prophylaxis can be achieved in the case of

@) 36



ISSN 2304-8336. INpobnemu paniauiitHol meauumky 1a pagiobionorii = Problems of Radiation Medicine and Radiobiology. 2022. Bun. 27.

REVIEWS

1,2+

PucyHoK 4. [lo3za onpomiHeHHA
i3, Aka 3ano6iraeTbca, AK GyHK-
Lis yacy npuiomy crabinbHoro mo-
Ay No BifHOLIEHHIO 0 HAAXOMAKEH-
HA B opraHism “'I nporarom 4 ro-
Aun [3]

Figure 4. Averted dose as a func-
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Yac npuitomy cTa6inbHoro ioay Ao a6o nicns 4-rogMHHOro HagxomxeHHs **'1, rog
Time of taking stable iodine before or after the 4-hour incorporation of **!l, hours

tion of time stable iodine is admin-
istered relative to a 4-h intake of
1311 [3]

MoBHMIN edekT cTabinbHoro oy B 6GnokyBaHHi LLI3 pgocsaraetbcsl nMpu npuaHadeHHi Moro npenapatiB He3a4oBro Ao
pafioakTMBHOMO BMAMBY (ekcno3uuji/iHkoprnopauii pagioakTUBHOrO Moay) abo X, HaCKiNbkK Lie MOXIMBO, He3abapom nicns
uboro. OgHak HaBiTb 3aTpMMKa B NMPOBEAEHHI MOAHOI MpodinakTUKM Ha Kinbka rogvH Bce-X 6nokye L3 Ha ~50 %.
MpencraBneHo eekTUBHICTb BIOKYBAHHS OpraHy 3asiexxHo Bif, Yacy A0 i nicns BnaMBy pagioakTUBHOIO noay

The full effect of stable iodine in thyroid blocking is achieved when its preparations are administered shortly before radiation
impact (radioactive iodine exposure/incorporation) or, as far as possible, soon after. However, even a delay in iodine prophy-
laxis for a few hours still blocks the thyroid by ~50 %. The effectiveness of thyroid blocking is presented depending on the time

before and after exposure to radioactive iodine.

penHbOro a0 OJHOYACHOTO 3 HAJIXOMKEHHSIM pajioak-
TUBHOTIO oAy NpuiioMy MperapartiB iioay cTabiIbHOTrO.
EdexTuBHicTh TpenapariB cTabiIbHOIO HOOY CKJIagae
100 % 3a ymoBHU TIpuitoMy 0e3M0CepeIHbO Mepe] BILI-
BOM PadioOHYKIIiAiB gjaHoro ejxeMeHTy. Yepes 2, 8 i 24 ro-
JUHU Micsl pagialiiHOro iHUMAEHTY BOHA 3HUXKYEThCS
1o 80 %, 40 % i 7 %, signosinHo [50]. To6TO, 3aXUCHMUI
edeKT mperapariB 3HAYHO 3HMKYETHCSI C YaCOM IIiCJIsT
nomnagaHHs A0 OpTaHi3My pamioaKTUBHOrO iomy. IIpote
HaBiTh Yepe3 6 TOMMH T Pa30BOro HamxomkeHHs BT
MPUIOM MperapaTiB cTabiIbLHOTO ooy MOXe OOMEXKUTH
NoTeHIiHY 103y onpoMiHeHHs I3 mpubausHo B 2 pa-
3u (puc. 4) [3]. 3peluToro, BpaxoByIOUM BCE BHUILICHABE-
JeHe, aBapiliHa ¥omHa TIpodilaKTMKa B yMOBax
pafialiifHOTO iHIMAEHTY (32 HAssBHOCTI CKiJIbKM-HEOYIb
JIOCTOBIpHOI iH(oOpMallii 10 eKOJIoTiYHe HAaIXOIKEHHS
pagioakKTUBHOTO oay) Ma€e OyTM BUKOHAHA i BUKOHAHa
SAKHAWIIBUIIIE.

B ocHoBI 3axucHoI Aii aBapiitHO1 oaHOI MpodiTaKTH-
KU JICXKUTHb SIBUILIE OJOKaau/TMPUITMHEHHS CTaOilbHUM
MOIOM Y BUCOKI 1031 IMMOJAJIbIIOr0 HAIXOMKEHHS JaHO-
o MiKpoeJIeMeHTY (UM TO CTaOiIbHOTO, YM TO pajioak-
tuBHOrO) 1o I13. ToO6To HacTaE HEMOXKJIUBICTb MOJAb-
1Ioro 3axoruieHHsi/mormmHaHHsa 1113 fiomy Oynb-sKoro
i3oTonHoro ckiany. ITpouenypa abcontoTHO eheKTHBHA
npU BUKOHAHHI, SIK OyJIO 3a3HAY€HO BUIIE, 10 MOYATKYy

taking the preparations stable iodine before or at a
time of exposure to radioactive iodine. The effec-
tiveness of stable iodine preparations is 100%, pro-
vided they are taken immediately before exposure to
the radionuclides of this element. In 2, 8, and 24
hours after a radiation incident, it decreases to 80 %,
40 %, and 7 %, respectively [50]. That is, the pro-
tective effect of the drugs significantly decreases
over time after exposure to radioactive iodine.
However, taking stable iodine preparations even 6
hours after a one-time incorporation of '*'I can limit
the potential thyroid radiation dose by approxi-
mately 2 times (Fig. 4) [3]. Ultimately, taking into
account all of the above the emergency iodine pro-
phylaxis in event of a radiation incident (if there is
any reliable information on the environmental
release of radioactive iodine) should be performed,
and moreover performed as soon as possible.

The phenomenon of blockade/termination by
stable iodine in a high dose of the further entry of
this trace element (either stable or radioactive) to
the thyroid is at the core of protective effect of
emergency iodine prophylaxis. That is, the impossi-
bility of further capture/absorption of iodine of any
isotopic composition by the thyroid emerges. The
procedure is absolutely effective when performed,
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HaJIXOMKEHHS 10 OpraHi3My paaioaKTUBHUX i30TOIMIB
LbOro MikpoeaeMeHTy. BTiMm, Take «BUMKHeHHs1» 1113 B
pe3yabTaTi OAHOPA30BOro NpUIiOMY MpenapartiB Moay y
onokyouunx go3ax (rmoHan 100 Mr MikpoeJeMeHTY) Ma€
TUMYACcOBMI XapakTep. Tak, OMHOpa30BUI TpUHOM
130 Mr tomuay karito ado 170 mr fogaTy Kauito (Bia-
nosigae 100 mMr crabinmpbHOTO Ii0My) 3a0e31euy€e BUCO-
KM 3aXMCHUI eeKT rporsaroM 24 roguH [3].

3a Oyab-sIKMX YMOB Ta OOCTaBMH, IperapaTu cTa-
OiJIbHOTO ooy 3 MEeTOI0 MPOMiTaKTUKKU OMPOMiHEHHS
nopyu pagialiiHUX TIOMisIX NMPUKMAaIOThCSl 3a BKa3iB-
KOI0/KOMAaH/I010, 1110 HAAXOAWUTh Bil MNpeIcTaBHUKIB
OpraHiB Bjlaau a00 MeIUYHUX MpaLiBHUKIB [51—55].

Biocmani oxonaenns naceaenns, micuys ma mepminu
30epicannsn

B CIIIA icHyioTh pekoMeHaalii Mpo¢iTaKTUYHOTO
3aCTOCYBaHHSI IIpenapariB cTabiabHOro Momy 3a
pilIeHHSIM MEAUYHOTO KEePiBHULITBA MPU padialliiiHUX
aBapisx/iHUMAeHTaX B YChOTO HACEJIEHHS B MeXaX Te-
putopii pamiycom 10 muapb (~18 kM) Big miAnmpueMcTB
ATOMHOI €HePIreTHKH,/TIPOMUCIIOBOCTI, TTOPSI 3 TIPOBE-
IEeHHSIM 3aXO[iB 1100 IrepMeTr3allii XKuTen i/adbo eBa-
Kyauii [51]. TlpuuoMy 3amacu mpemnapaTiB MamTh
30epiraTucs y ILIMUTAISX Ta IIKojax. PekomeHpauii
OyJ10 MiATBEPAXEHO Yy MPOEKTi HACTYITHOI Bepcii Hac-
TaHOB 3a yJacTIO MiHiCTEPCTBa OXOPOHM 3IOPOB’S Ta
couianpHoro 3abesmeueHHs CIHA [52]. BomHouac,
AMepuKaHCbKa TUPEOifHAa acolliallisi peKOMeHAY€E He
obmexxyBaTucs BigctaHHO 10 yu To, Hanpukiaag, 20
MWJIb, @ 3aMiCTh TOTO — 30ibLIMTU L}0 BEJIUYUHY i
BCTAHOBUTHU Pi3HUI TUII 3a0e3MeYeHHs] HaceJIeHHs
npernapatamMu Moay mo 30Hax (IpU BiAMIOBITHO Pi3HUX
yMoBax ioro 36epiranns) [53]. Tak, Ha BiacTaHi 1o 50
Mub (~90 KM) peKOMEHIOBAaHO 3a0e3MeYnTH BCEe Ha-
CeJIEHHs TperapaTaMyd Ha MICLISIX BJIACHOIO ITPOXKU-
BaHHs (OyIMHKaX, KBapTHMpax TOIO), a Ha BiJCTaHi
50—200 munp (~90—360 kM) chopmyBaTtu 3amacu
JIKapchKNnX (GopM TIpernapariB Kailo y MiClIeBUX TpO-
MaJICbKMX 3aKjalax — MEAMYHUX YCTaHOBAX, IIKOJaX,
MOMiLENCHKUX TITbHULSX Ta MOXeXHUX cTaHLisX. [To-
3a paaiycoM 200 MuIb Bif MiAIIPUEMCTB aTOMHOI €eHEp-
TeTUKH,/TIPOMHUCIIOBOCTI BBAXKAETHCS 3a JOLIIbHE MaTU
3aracy mperapartiB Kajlilo Ha HalliOHaJIbHOTO TTiIIO-
PSIKYBaHHSI CKJIalaX MiHICTEPCTBA OXOPOHU 310pPOB’S
Ta couiajJibHOro 3abe3nedyeHHs [53]. BBaxkxaeMo popey-
HUM, aIeKBaTHUM i BUIpaBAaHWUM TaKUM Miaxim 1o op-
raHizailii aBapiiiHoi HOIHOI MPOMiTAKTUKN Y HACEIEH-
Hs. binbli Toro, y rycroHaceeHUX perioHax, e IBU/I-
Ka eBaKyallisl BeJIMKOI YMCEbHOCTI HACEJEHHS € BaX-
KO3IiliICHEHHOI0, OCOOJIMBO AOLiJIbHA MOXJIMBICTb

as mentioned above, before the radioactive isotopes of
iodine enter the body. However, such a «shutdown» of
the thyroid as a result of a single intake of iodine
preparations in blocking doses (over 100 mg of iodine)
is temporary. Thus, a single intake of 130 mg of potas-
sium iodide or 170 mg of potassium iodate (equivalent
to 100 mg of stable iodine) provides a high protective
effect within 24 hours [3].

Under any conditions and circumstances the stable
iodine preparations for the purpose of prevention of
radiation exposure in radiation events are taken at the
direction/command coming from representatives of
authorities or medical professionals [51—55].

Population coverage distances, storage locations and
terms

There are recommendations in the USA for the pre-
ventive use of stable iodine preparations by the deci-
sion of healthcare oathorities in case of radiation
accidents/incidents in the entire population within a
radius of 10 miles (~18 km) from nuclear power
plants/industry, along with measures to seal houses
and/or evacuation [51]. Moreover, stocks of drugs
should be kept in hospitals and schools. The recom-
mendations were confirmed in the draft of next ver-
sion of the guidelines with participation of the US
Department of Health and Human Services [52]. At
the same time, the American Thyroid Association
recommends not to be limited to a distance of 10 or,
for example, 20 miles, but instead to increase this
value and to establish a different type of supply of
iodine preparations to the population by zone (with
correspondingly different storage conditions) [53].
So, at a distance of up to 50 miles (~90 km) it is rec-
ommended to provide the entire population with
drugs at their own places of residence (houses,
apartments, etc.), and at a distance of 50—200 miles
(~90—360 km) to form stocks of medicinal formulas
of potassium preparations at local public institutions
i.e. medical schools, schools, police stations and fire
stations. Outside a radius of 200 miles from nuclear
power plants/industry it is considered advisable to
have stocks of potassium preparations in the nation-
al supervision warehouses of the US Department of
Health and Human Services [53]. We believe that
such an approach to the organization of emergency
iodine prophylaxis among population is appropriate,
adequate and justified. Moreover, in densely popu-
lated regions where no rapid evacuation of a large
number population possible the availability of iodine
prophylaxis at a distance of several hundred kilome-
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onHoi Mpo@iIaKTUKM Ha BiCTaHi KiJIbKOX COTeHb Ki-
JoMetpiB. [IpoTe mpu 1bOMY JUIIAETHCS HATATBHUM
NUTaHHS aJieKBATHOIO 30epiraHHs MpenapariB came y
HaceJIeHHs (Xo4ya TepMiH MPUAATHOCTI ITryJOK KaJilo
oaumy TOCUTh BETUKUI — 5 POKiB — i 3a HEOOXiTHOCTi
MoOXe OyTH MOJOBXEHMIA), a TAKOXKX — PU3UKIB Hempa-
BUJILHOTO, HECBOEYACHOIO a00 HEaaeKBaTHOTO 3a J0-
3010 CAMOBIJIBHOTO MPUITOMY, OCKIJIbKM, B OyIb-IKOMY
BUITIAJIKY, TPOBENCHHS HOMHOI MPOdiTaKTUKA HEOOXiI-
HO 3[ilCHIOBATU 3a PillIEHHSIM €KCHEPTiB 3 MEAUYHOL
panioorii i BiANOBIIHO A0 MpU3HAYEHUX A03 3 ypaxy-
BaHHSIM HasiBHUX (papMauleBTUYHUX opM [3, 51-55].

Iemopuuni acnexmu

Ilnanamu 3axomiB i3 3abe3nedyeHHs TOTOBHOCTI A0
HaA3BUYAMHMX pafialifiHUX CcHUTyaliil, 30KpeMa, B
CIIA Ta ‘noHii BieBHEHO MepeadayaeThCcsl 3aCTOCY-
BaHHS TpenapariB ctadiabHoro oy (KI abo KIO;) 3
npodiTakTMYHOIO MeTolo [55—57] BiAMOBIIHO IO
MixXHapomgHUX pekoMeHaamii [3, 58]. Taki HacTaHOBU
OOTpyHTOBaHi 0araTo B YOMY JIOCBIiIOM YCIIiXy TaKoi
onHoI Npo(iJaKTUKXA B MUHYJIOMY.

Tak, ypsin Ilonblui yepe3 Tpu OHI Micas aBapil Ha
Yopuoounncwkii AEC HakazaB dapMalieBTUUHINK
CJTy>X0i JepkaBu OpraHi3yBaTH Ta IMPOBECTU aBapiliHy
oaHy npodinakTuky [59]. Bnpoaosx 1o6u micis To-
ro 6;13bKo 75 % nutsdoro HaceneHHs [lobiii oTpu-
majo nipeniapaty KI [57]. 3a HasgsBHUMM TaHUMU, 3a-
rajjoM ionua Kajio npuidHsui ~95 % miteii ta ~23 %
Jopociux ocid [59]. 3rigHo X i3 KiHLIEBUMU OLIiHKa-
MU, TIpuitHsTe ypsigoMm Iloabii pilieHHs Ta HOoTo BU-
KOHaHHS 3a0e3MeuYnId 3HUXKEHHS KOJIEKTUBHOI 1031
onpomiHeHHs I3 y HaceneHHs Kpainu Ha ~40 %
[59, 60]. Ciin 4iTKO 3ayBasKUTH, 1110 TAKUIA YCITIX CTAB-
Csl, He3BaXkalouu Ha 3aMi3HEeHHSI B TpU N00U Micis
apapii, 3aBOSIKM YMMAaJliii BincTaHi TepuTOpii KpaiHu
Bi 3pyiTHOBAHOTO peakTopa. Y TilTOTEeTUYHOMY X BU-
naaKy Imofii moo6Ju3y KOpaoHiB e(heKT CHi3HiIoi om-
HOI MpodiTakTUKM OYB OM OIM3BKUM ab0 PiBHUM IO
HyJs. Tak 110, 3 01HOro OOKY, BKa3aHe BUIILIE € BU3-
HAaYHUM B3iplLEM YCIiXy BiIBEpHEHHS ONMPOMiHEHHS
HaceJIeHHS, a 3 iHIIOro — apTyMEHTOM Ha KOPUCTh
HeoOXiJHOCTI TOTOBHOCTiI 10 HaI3BUYallHUX pajia-
LiMHUX CUTYAaLlili, Meplll 3a BCE — MOIMEPEaHLOIO PO3-
MOIiTy TIperapaTiB oy Ha TEPUTOPii HABKOJIO sSiAep-
HUX nignpueMcTs. Came 1e 3p0OUTh pealbHUM yCHiX
aBapiiiHoi MogHOI TIPO(iTakKTUKMU y pasi HeoOXiI-
HOCTI.

Y cBoto uepry, miciis aBapii Ha AEC ®@ykycima [laii-
iui, komnasisi-BaacHuK TEPCO Bupana anst 2000 rpa-
niBHMKiB Ha Malpanunky AEC 17 500 tadnetok KI,

ters is especially appropriate. However, at the same
time, the issue of adequate storage of iodine prepa-
rations in the population remains challenging
(although the shelf life of potassium iodide pills is
quite long — 5 years, and can be extended if neces-
sary), as well as the risks of improper, untimely or in
inadequate dose self-administration, since, in any
case, iodine prophylaxis must be carried out
according to the decision of experts in medical radi-
ology and in accordance with the prescribed doses,
taking into account the available pharmaceutical
forms [3, 51-55].

Historical aspects
Plans of measures to ensure preparedness for emer-
gency radiation situations, in particular, in the USA
and Japan confidently envisage the use of stable
iodine preparations (KI or KI0O;) for preventive pur-
poses [55—57] in accordance with international rec-
ommendations [3, 58]. Such recommendations are
based in many respects on the experience of the suc-
cess of such iodine prophylaxis in the past.
Particularly, three days after the accident at the
Chornobyl nuclear power plant the Polish government
ordered the state pharmaceutical service to organize
and conduct emergency iodine prophylaxis [59].
Within a day after that, about 75 % of children in Po-
land had received the KI medications [57].
According to available data, in general, ~95 % of
children and ~23 % of adults had taken the potassi-
um iodide [59]. According to the final estimates the
decision taken by the Polish government and its
implementation ensured a reduction of the collective
dose of thyroid radiation in the country’s population
by ~40 % [59, 60]. It should be clearly noted that
such a success occurred despite the delay of three
days upon accident due to the considerable distance
of the country’s territory from the destroyed reactor.
In hypothetical case of an event near the borders the
effect of delayed iodine prophylaxis would be close to
or equal to zero. So, on the one hand, the above is a
notable example of the success of averting exposure
of the population, and on the other hand, it is an
argument in favor of need to prepare for emergency
radiation situations, first of all, the preliminary distri-
bution of iodine preparations in the area around
nuclear enterprises. This is what will make emer-
gency iodine prophylaxis a real success if necessary.
In turn, after the accident at the Fukushima Dai-ichi
NPP its owner TERSO had distributes 17,500 KI tab-
lets to 2,000 workers at the NPP site. It means that each
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TOOTO, KOXEH YyYaCHUK PEMOHTHMX poOiT i jikBimaiii
HaCJIiAKiB aBapii NpuitHAB npuoau3Ho no 20 TabaeTok, a
onuH cnewjamict — 85 (!) Tabierok npenapaty [61]. 3a
po3MopSAIKeHHAM ypaay AnoHii, mpemapaTtu foay Oynu
pO3MOIiJIeHI IJIsl AiTeil y 3a0pyaAHeHUX palioHax, aje He
cepen HaceJieHHS B Lijomy [62, 63]. YV Slnonii npuitom
npenapartiB cTabiJIbHOrO MOAY JiITbMU PEKOMEHIYEThCS
npu gocsarHeHHi no3u onpomineHHs 113 100 m3B. I1po-
T€ MPOTITOM KiJTbKOX THXKHIB TTiC/sI pYHHYBaHHS Ta IO-
Kexx Ha eHeproOiokax AEC ®Dykycima [laii-iui, mpu
BUMIipIOBaHHiI 03 oIlpoMiHeHHsS opraHy cepen 1080
JiTeit 3 HalOiIbII 3a0pyIHEHUX TEPUTOPii He OYyJI0 BU-
SIBJICHO BMITAJKiB IIEPEBUILIEHHS IIOTO JO30BOTO ITOPO-
Iy i, TaKMM YMHOM, He OyJia OOIpyHTOBaHA HEOOXiAHICTh
onHoi podinakTuku [62].

Ilpakxmuuni acnexmu

Otxe, 3a YMOBM MpUIiOMYy mpernapaTiB cTabiJIbHOro io-
Iy B ajeKBaTHili 4031 He3abapoM ITicjisl aBapiiHOro abo
OOYMOBJICHOTO TEPOPUCTUYHUM aKTOM HaIXOMKEHHS
pazioakKTUBHOIO MOMy B HABKOJMIIHE CEPEIOBUIIIE, 3a-
Oe3neuyeTbCcsd e(@eKTUBHE 3anoOiraHHs pagialiiiHO-
iHIYKOBAaHUM TUPEOIOHMM, a TaKOX, 3HAYHOI MipoOlo,
3araJlbHUM ITpoMeHeBUM edekTaM [64, 65]. YpasiiHHs
3 KOHTpouto 3a npomykramu i jgikamu CIHA (US Food
and Drug Administration — FDA) pekoMeHaye 3acTocy-
BaHHsI MpenapariB cTadiIbHOIO MOay TiJbKW MO JOCST-
HEeHHi BU3HAYEHOTro PiBHS BILUIMBY MOAY palioaKTUBHO-
ro. Takuii minxim oOyMOBJIEHUI pe3yabTaTaMM OLLiHKU
CIIiBBiTHOILICHHSI PU3UK/CHPUITINBUIN eheKT 3a Ha-
crigkamu togHoi mpodinakTuky B Ilombini i bimopycii
nin yac aBapii Ha YopHoOuabcebkiit AEC [56]. ¥YTiM, Ha
IYMKY (paxiBILIiB, 3aBKAW BapTO PO3YMITH, 11O MO3UTUB-
HUI eeKT 3aCTOCYBaHHS IpernapariB cTabiibHOro Hoay
(3okpeMa, CTOCOBHO TIpodilakTuKM paky 113) y Oynb-
SIKOMY BUIMAAKy HE3piBHSIHHO TIepeBepIlyE MOB’sI3aHi 3
LIMM 3aCTOCYBaHHSIM PU3UKU [65, 66].

IMopsia 3 TUM, 1110 cTaOiIBHUI 1104 MOXKHA IIPU3HAYaTU
K y BUTJISIAI KaJlifo Monuay, Tak i Kamito itogaty (100 mr
rony Mictuthesa y 130 mr KI Ta, BigmosigHo, y 170 mr
KIOs), memo xpamum BubGopom mipu mpomy € KI,
ockinbku KIO; xapakTepusyeTbcsl Oiibll BUPA3HUM
MOoApa3HEHHSIM KUIleyHuKa [67]. 3Hauyiiol pizHULI Y
npunyctuMux tepminax 36epiranasa Kl i KIO; Hemae i
Mnpy ageKBaTHUX YMOBax TePMiH MPUIATHOCTI TabJeTo-
BaHMX MpenapartiB ckjaga€ He MeHIue 5 pokiB. ITicis
loro 3akiHYE€HHSI HeOOXximHa IepeBipKa BMICTy iMoay B
JiKapcbkux (opMax i mpu 3ad0BiIbHUX ii pe3yabTaTax
MOKJIMBE TIPOJOBXEHHS TepMiHy 30epiraHHs [68].

Haii6inp1 aBTOpUTETHI peKOMeHAallil 111010 3aCTOCY-
BaHHSsI IpenapariB cTabiIbHOTO O1y BiAIIOBIAHO 10 I'pa-

participant in the repair work and accident conse-
quences clean-up had taken approximately 20 tab-
lets, and one specialist had taken 85 (!) tablets of the
medication [61]. By order of the Japanese govern-
ment the iodine preparations were distributed to
children in contaminated areas, but not to the gener-
al population [62, 63]. Administration of stable iodine
preparations to the children in Japan is recommend-
ed if the thyroid radiation dose reaches 100 mSv.
However, within a few weeks after the destruction and
fires at the Fukushima Dai-ichi NPP no cases of
exceeding this dose threshold were found when meas-
uring organ radiation doses in children (n = 1,080)
from the most contaminated areas, and thus no need
for iodine prophylaxis was substantiated [62].

Practical aspects

Therefore, if the stable iodine preparations were
taken in an adequate dose soon after the release of
radioactive iodine into environment due to an
emergency or a terrorist act the effective preven-
tion of radiation-induced thyroid effects and to a
large extent of general radiation effects is ensured
[64, 65]. The US Food and Drug Administration
(FDA) recommends the use of stable iodine prepa-
rations only after reaching a certain level of expo-
sure to radioactive iodine. This approach is based
on the results of the risk/benefit ratio assessment
of the consequences of iodine prophylaxis in
Poland and Belarus during the Chornobyl nuclear
power plant accident [56]. However, according to
experts, it is always worth understanding that the
positive effect of using stable iodine preparations
(in particular, regarding the prevention of thyroid
cancer) in any case incomparably outweighs the
risks associated with this measure [65, 66].

In addition to the fact that stable iodine can be
prescribed both in the form of potassium iodide
and potassium iodate (100 mg of iodine is con-
tained in 130 mg of KI and, accordingly, in 170 mg
of KIO;), a somewhat better choice is KI, since
KIO:s is characterized by more pronounced intes-
tinal irritation [67]. There is no significant differ-
ence in the acceptable shelf life of KI and KIO;,
and under adequate conditions the shelf life of
respective tablets is at least 5 years. After its end it
is necessary to check the content of iodine in
medicinal forms, and if its results are satisfactory
the shelf life may be extended [68].

Table 4 illustrates the most authoritative recom-
mendations for the use of stable iodine prepara-
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Ta6nuus 4
PexkomeHpauii no 3actocyBaHHIo npenaparie noay (ioaunpy Kanitw — KI Ta noaary kanito — KI0;) BignosigHo ao
rpaHMYHMUX J03 NOTEHLiNHOro onpomiHeHHs LL3!

Table 4
Recommendations for the use of iodine preparations (potassium iodide - KI and potassium iodate - KIO;) in
accordance with the dose limits of potential thyroid exposure’

pynn noctpaxpanux nao p (pag)® MBHK (mlp)® KI, mr / mg'® KIO;, mr / mg'®
Groups of irradiated persons PRD Gy (rad)* FLUC (mGy)® FDA°  ATA’ BO03®  RISK-AUDIT° B0OO3®
Lopocni nicns 40 pokie > 5(500) 200 130 130 130 170 170
Adults over 40 years old

[Lopocni 18—40 pokis >0,1(10) 200 130 130 130 170 170
Adults 1840 years old

Mignitkn 12—17pokis? >0,05(5) 50 65 130 130 170 170
Teens 12—17 years old?

Litn 4—11 pokis >0,05(5) 50 65 65 65 85 85
Children 4—11 years old (3—12 poxis) (3—12 pokis)
Jitv i 1 Micsaus o 3 pokis® >0,05(5) 50 32 30-35 32 42 42
Children from 1 month to 3 years old®

JiTv i, HapomkeHHs fo 1 micaus® >0,05(5) 50 16 15 16 21 21
Children from birth to 1 month®

Barithi a60 XiHku, ki roayI0Tb rpyaao >0,05(5) 130 130 170 170

Pregnant or breastfeeding women

Mpwmitku. Mpenapaty Kl 1a KIO3 edekTvBHI BUHITKOBO NPM BIMBI PaAioakTUBHOTO MOy (a HE iHLMX PapioaKTMBHIX PEYOBUH); BAriTHM XiHKAM i HEMOBNATAM NPU3HAYAIOTLCS
O[IHOPa30B0, 3a HAJ3BNYANHIM BUHSTKOM BUMAfKiB HEMOXMBOCTI 3aCTOCYBAHHS iHLLMX 3aXOLB 3aXWCTY (eBakyallii, repMeTn3auii XuTen, BUKOHAHHS FirieHiYHUX BUMOT A0 NPOAYKTIB
XapuyBaHHs), KON PiLLIEHHs MPO MOBTOPHE 3aCTOCYBAHHS NPMiMaIOTL axiBLyi B rasysi MeavyHoi pagionorii i pagjavgiiHoro saxucty. 2Migitkam 3 Macoio Tina noxap 70 kr BapTo
npuaHayatu 103y fopocnoro. 3Kl y Burnsai nirysok a6o HanHaCYEHOro PO34MHY PO3YMHSIOTH a60 PO3BOASATL 3 MOSIOYHUMM MPOAYKTAMM, GPYKTOBMMM COKaMI aBO CUpOnamu.
4MoTeHujitHa [,03a ONPOMIHEHHS, 38 YMOB AKOI HeoOXifHe BTpyuaHHs [55]. SMexi BUNpaBaaHOCTi Ang HeBiaknagHux koHTp3axoais (HPBY-97); BkasaHi o4ikyBaHi 031 Npu BHYTPILLHLO-
My ONPOMIHEHHi pajioi3oTonamm ofy, WO HaaxodTb [0 OpraHiaMy MPOTArOM MepLUMX ABOX TUXHIB Micns nodarky asapil/iHumaenTy/noaii [67]. 8[56]. 7[52]. 8[3]. 9[68]. 10foau.
Notes. 'Kl and KIO3 drugs are effective only under the exposure to radioactive iodine (but not other radioactive substances); pregnant women and infants are prescribed once, with
the exception of cases of impossibility to implement other protective measures (evacuation, sealing of dwellings, compliance with hygienic requirements for food products), when
the decision on repeated administration is made by experts in the field of medical radiology and radiation protection. 2Teenagers with a body weight of more than 70 kg should be
prescribed an adult dose. 3KI in the form of pills or supersaturated solution is dissolved or diluted with dairy products, fruit juices or syrups. 4Potential radiation dose at which inter-
vention is required [55]. SFeasibility (justification) limits for urgent countermeasures (NRBU-97); the expected internal radiation doses with radioisotopes of iodine incorporated dur-

ing the first two weeks after the start of the accident/incident/event are stated [67]. 6[56]. 7[52]. 8[3]. 9[68]. 1°Doses.

HUYHMX 103 MOTeHIiitHOro onpoMiHeHHd L3 imtocTpye
tabuis 4 [67 i3 TOMTOBHEHHSIMH|.

Karito iionua BUMycKaeThes, K NpaBUIo, B TabieT-
kax o 1301 65 mr (BMmicT itomy 100 i 50 Mmr, BinnmoBigHO).
TabneTkn JeTKO PO3UYMHSIOTLCS V BOMi, IO 1€ MOXK-
JIUBICTb 3aCTOCYBaHHsI OyIb-SIKOT0 HEOOXiMTHOTO 00'eMy
pO3UMHY 3ajleXXKHO Bif HeoOximHol mo3u. IcHye Takox
¢opma HagHACMYEHOTO PO3YMHY Kajiio Womumy (super
saturated potassium iodide — SSKI), ogHak iioro KoH-
neHtpauis (1000 mMr/mj) oOYMOBJIOE TPYAHOILI MPU
ofepKaHHi MOTPiOHMX 103, 0COOJIMBO — B MeAiaTPUUHIMI
npaktuli. FDA BuaaHi TakoxX peKOMEHIallil 3 MpUIo-
TyBaHHs1 103 KI 1151 niteid TpyaHOro i MOJIOAIIOTO BiKY
y 103a/1a00paTOpHUX,/TI03aanTeYHUX (IOMaIIIHiX) yMO-
Bax Ha OCHOBI CTaHIAPTHMUX TabJeTOK npenaparty (TadJI.
5, 6) [64, 65].

VY nyo6nikauii FDA Bka3yeTbcst Ha 000B’SI3KOBY, Y BU-
MaaKy NpoBeAeHHS MPO@iTaKTUKU TiTSIM, YMOBY pO3UH-
HeHHs KI y cMayHOMY Haroi yepe3 BUPaXKeHO COJIOHO-
ripkuii cmak npenapaty. Halikpaiium Bubopom, sIK no-

tions in accordance with the dose limits of poten-
tial thyroid exposure [67 with additions].

KI is available, as a rule, in tablets of 130 and 65
mg (iodine content of 100 and 50 mg, respective-
ly). The tablets dissolve easily in water, which
makes it possible to use any required volume of
solution depending on the required dose. There is
also a form of supersaturated KI solution (super
saturated potassium iodide — SSPI), but its con-
centration (1000 mg/ml) causes difficulties in
obtaining the required doses, especially in pedi-
atric practice. The FDA also issued recommenda-
tions for the preparation of KI doses for infants
and younger children in non-laboratory/non-
pharmacy (home) settings using standard tablets of
the medicine (Tables 5, 6) [64, 65].

The mandatory requirement of dissolving KI
tablets in a tasty drink in case of prophylaxis in
children is stated in the FDA publication due to
the pronounced salty-bitter taste of the drug. The
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Ta6nuusa 5
PekomeHaauii 3 npUroTyBaHHA po3unHy HOAMUAY Kanilo B fOMALIHIX yMOBax Ha 0cHOBi Tabnetok KI 130 mr [63]

Table 5
Home preparation procedure for emergency administration of potassium iodide tablets 130 mg [63]

» [omictutn oaHy Tabnetky Kl 130 Mr y HeBennKy nocyauHy i NOTOBKTW Y APiOHMIA MOPOLLOK TUNHOK CTOPOHOIO CTOJIOBOI JIOXKM; Y MOPOLLKY HE MOBUHHO ByTU
BESIKNX TPYAOK.
» [lonatu 4 vaiini noxku (20 mn) Bogm Ao nopotuky Kl i posmilatit 10 MOBHOMO PO3YMHEHHSI.
» [lonaty 4 yvaitHi noxku (20 Mn) mMonoka, $bpykToBoro coky abo cupony o po3uuty Kl y Bopj; B oTpuMaHiit cymiti Mictutses 16,25 mr Kl'y 5 mn (1 yaitHa
I0XKa)
» PexomeHpauii J03yBaHHs 3aN1eXHO B BikY:
> Bifl HApOAXKeHHs [0 1 micsausg — 1 yaiiHa Noxka;
> Big 1 Micsiug a0 3 pokiB — 2 YaiHi NOXKK;
> Bin 4 0o 17 pokiB — 4 yaitHi NoXkm (npu Maci Tina autuHu/nignitka noHag 70 kr — 1 tabnetka 130 mr).
306epiraty CBIXONPUrOTOBaHY CyMiLLl MOXHA 0 7 [1i6 B XONOAUNbHUKY. HEBMKOPUCTAHY YaCTMHY NPOAYKTY BAPTO BULANMTH.

» Put one 130 mg potassium iodide tablet into a small bowl and grind it into a fine powder using the back of the metal teaspoon against the inside of the bowl;
the powder should not have any large pieces.
» Add four teaspoonfuls (20 ml) of water to the potassium iodide powder in the small bowl. Use a spoon to mix them together until the potassium iodide pow-
der is dissolved in the water.
» Add four teaspoonfuls (20 ml) of drink (milk, juice or syrup) to the potassium iodide powder and water mixture described in Step 2; the amount of potassium
iodide in the drink is 16.25 mg per teaspoon.
» Dosage recommendations depending on age:

> an infant from birth through 1 month — 1 teaspoonful;

> over 1 month through 3 years — 2 teaspoonfuls;

> between 4 and 18 years old — 4 teaspoonfuls (children/adolescents with bodyweight equal to or greater 70 kg should receive 130 mg tablet)
The freshly prepared mixture can be kept for up to 7 days in refrigerator; unused portions should be discarded.

Ta6nuusa 6
PeKomeHAaUii 3 NpUroTyBaHHA po34uuHY MOAUAY Kanilo B AOMALLHiIX yMOBaxX Ha 0CHOBi TabneTok KI 65 mr [63]

Table 6
Home preparation procedure for emergency administration of potassium iodide tablets 65 mg [63]

» [lomictutn opHy Tabnetky KI 65 Mr y HeBenMKy NOCYAMHY i NOTOBKTY Y APIGHMIA NOPOLLOK TUIILHOIO CTOPOHOIO CTOJOBOT NIOXKM; Y MOPOLLKY HE MOBUHHO 6yTy
BEJIMKNX FPYLOK.
» [lonatu 4 vaiiHi noxku (20 mn) Bomy 10 nopotuky Kl i poamilatit 10 MOBHOrO PO3YMHEHHSI.
» [lonati 4 yaiini noxku (20 mn) Monoka, GpykToBOro coky abo cupony Ao posunty Ky Bogj; B oTpuMaHiii cymiwi Mictutbea 8,125 mr Kl'y 5 mn (1 yaitHa
JI0XKa)
» PexomeHpaulii f03yBaHHS 3aNEXHO Bif Biky:
> Bif} HAPOKEHHs A0 1 Micaus — 1 yanHa Noxka;
> Big 1 Micsius 10 3 pokiB — 2 yailHi NoXKu,;
> Bin 4 no 17 pokiB — 4 yaiiHi NoXkm (Npu Maci Tina autuHK/nignitka noHag, 70 kr — 1 Tabnetka 130 wr).
36epiraTin CBIXONPUrOTOBaHY CyMilll MOXHA 10 7 1j6 B XONOAUNbHUKY. HEBUKOPMCTaHY YacTUHY NPOAYKTY BApTO BUJANUTH.

» Put one 65 mg potassium iodide tablet into a small bowl and grind it into a fine powder using the back of the metal teaspoon against the inside of the bowl;
the powder should not have any large pieces.
> Add four teaspoonfuls (20 ml) of water to the potassium iodide powder in the small bowl. Use a spoon to mix them together until the potassium iodide pow-
der is dissolved in the water.
» Add four teaspoonfuls (20 ml) of drink (milk, juice or syrup) to the potassium iodide powder and water mixture described in Step 2; the amount of potassium
iodide in the drink is 8.125 mg per teaspoon.
» Dosage recommendations depending on age:

> an infant from birth through 1 month — 2 teaspoonfuls;

> over 1 month through 3 years — 4 teaspoonfuls;

> between 4 and 18 years old — 8 teaspoonfuls (children/adolescents with bodyweight equal to or greater 70 kg should receive two 65 mg tablets)
The freshly prepared mixture can be kept for up to 7 days in refrigerator; unused portions should be discarded.

Ka3zye mpakTuka, JIJisl YCYHeHHSI cMaky Hoauay € BUKo-  best choice, as practice shows, to eliminate the
puctanHs MaauHoBoro cuporry. [IpuitngarHi pesynsratm  taste of iodide is to use raspberry syrup.
JOCATalOThCS MPU PO3YMHEHHI Ta0JeToK y mokomdagHux  Acceptable results are achieved when the tablets
MOJIOYHUX HamosiXx 3 HEBHMCOKMM BMicTOM Xupy abo B  are dissolved in chocolate milk drinks with a low
aneJIbCMHOBOMY COKY. 3BMYaifHe MOJIOKO He 3abe3meuye  fat content or in orange juice. White milk does
MacKyBaHHS cMaky KI. not mask the taste of KI.
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3axucHuii epekT mpuitoMy Kajito iomumy/onary, siK
BXe 3raayBajiocs BUlE, TpUBA€E OJU3bKO 24 roauH. I1pu
HEMOXJIMBOCTI eBaKyallil MOX€e PO3TJISIAaTUCS PilllIeHHS
po MoBTopHe (iHOAiI OaraTopa3oBe) 3aCTOCYBaHHS BKa-
3aHMX IIpernapaTiB, OCKIJIBKH 3a TAKUX YMOB HEMOXKJIIBO
BUKJIIOUUTH TIOJAJIBIIY iHKOPIIOpAIil0 pamioaKTUBHOTO
omy, Tak caMo, SIK i TMOBIpHICTb TOBTOPHOT'0/I0IaTKO-
BOTr'0 JOBKIiJIbHOTO HAJAXOMXEHHS palioaKTMBHUX PEYO-
BUH MpH iHUUACHTI. Bijblll TOro, HAaBiTh MPU OAHOPA30-
BOMY €KOJIOTIYHOMY 3a0pyAHEHHi palioaKTUBHUM KO-
oM (a mepion HamiBposmany ' craHosuth 8,04 mo6H)
JUIST TATPUMKM TOCTaTHBOI'O PiBHS 3aXUCTy B YMOBax
MOTO TPUBAJIOTO HAIXOMKEHHS 10 OpraHi3My JOLITbHUI
MOBTOPHUI NMpUIAOM MpemnapariB iioay ctabijibHoro 1 pas
Ha 00y MPOTAroM YChOI'O T€PMiHY, MOKM iCHYE PU3UK
eKCIO3Ullii palioakKTUBHOTO eJleMeHTY. Taki pillleHHs
MPUIMAaIOThCSI BUHATKOBO (paxiBUSMU-paiooraMu Cy-
TO iHAWBIAYaJbHO 1IOJ0 KOXHOI MOIYJSLiAHOI IPYMU.
IIpore XiHKaM, sIKi TOAYIOTh IpyAal0, TOBTOPHA OaHA
npodinakTrKa 3arajoM IpoTuiiokazaHa [3], Tak camo,
K i BariTHUM [57].

HeoOximnHO BpaxoByBaTW, IO padiOaKTUBHUU oM
(11032 3aJIEXKHICTIO Bif i30TOITHOTO CKJady) XapaKTepH-
3YEThCS HETPUBAIMM II€PioJJOM HaIiBPO3May, y 3B SI3KY
3 YUM HE MOXe OYTH IIPUCYTHIM Y IIPOAYKTAX PO3IMTUIICH-
HS palioakKTUBHUX PEUOBUH TEPOPUCTAMU IIJISIXOM,
HampuKJal, DigpuBy pe3epByapa 3 IXHIM BMIiCTOM 3BU-
yaiiHOI0 BMOYXiBKOIO («OpymHa Oom0Oa»). Tomy mpwu
BCTAHOBJIEHHI TAaKOI'0 POy JxXepea paaialiiiHoi Hebe3-
MEeKU MPOBEACHHS MOAHOI MPOiTaKTUKK HEAOUIIbHE.

Acnexmu Oe3nexu
3arajoM, 3axMCHUM eheKT aBapiitHOl HomHOI Mpodinak-
TUKU HabaraTo IepeBUIIYE PU3UKU 151 300POB’SI B yCiX
BiKoBUX rpymax [58]. Ik BkazaHO y JaHOMY TEeXHIUYHOMY
JMIOKyMeHTi BcecBiTHBOI opraHizaliii OXOpoHU 300pOB’s,
HebaxkaHuMmu edektamu npuitomy KI MoXyTh OyTH He3-
HayHi aJlepriyHi peakiii — Taki, SIK IKipsHi BACUIA Ta a0-
JoMiHanbHMI mrcKoM@opT. CripaBli, KOPOTKOCTPOKOBI
no0iuHi eeKTH, OB’ sI3aHi i3 3aCTOCYBaHHSIM MpernapaTiB
K1y IMoxpii B kBiTHI 1986 poKy, B ITepeBaXkHiii OLTBIIIOCTI
BUIAKIB OyJIM HE3HAUHMMMU 32 TSKKICTIO i MoJisaraim ca-
Me€ B SIBUIIIAX ITOAPa3HEHHS IIUTYHKOBO-KHUIIIKOBOTO TPaK-
Ty 200 IIKIPHOI BUCUTIKU SIK Y JIiTel, TaK i y qopociux [70,
71]. Touni maHi Taki: 2,4 % naireii Ta 0,85 % nopociux ocio
noTepnaiM Bid OJIOBaHHS, LIKipsSHI MPOSIBY BiA3HAYAIM,
BignoBigHo, y 1,1 Ta 1,2 % oci6, a nuckoMdopT 3 60Ky op-
radiB yepeBHoOI rmopoxHuHu — y 0,36 ta 0,63 % monei,
SIKUM MpoBoIMIIacs ioaHa rpodinakrtuka [59].

Ocobu BikoM noHaj 40 poKiB BUPi3HSAIOTbCS CYTTEBO
MEHIITM PU3UKOM pO3BUTKY paky L3 micis BrummBy

The protective effect of taking potassium
iodide/iodate, as mentioned above, lasts for about
24 hours. If evacuation is impossible, a decision on
repeated (sometimes multiple) use of the indicated
drugs may be considered, since under such condi-
tions it is impossible to exclude the further incor-
poration of radioactive iodine, as well as possibili-
ty of repeated/additional environmental releases
of radioactive substances during the incident.
Moreover, even with a one-time environmental
contamination with radioactive iodine (while the
half-life of "*'I is 8.04 days) just to maintain a suf-
ficient level of protection under its long-term entry
into the body it is advisable to take stable iodine
preparations once a day for the entire period when
there is a risk of exposure to radioactive element.
Such decisions are to be made exclusively by radi-
ologists on an individual basis for each population
group. However, repeated iodine prophylaxis is
generally contraindicated in lactating women [3],
as well as in pregnant women [57].

It should be taken into account that radioactive
iodine (regardless of isotopic composition) is char-
acterized by a short half-life, therefore it cannot be
present in the products of the spraying of radioac-
tive substances by terrorists by, for example, deto-
nating with conventional explosives a tank con-
taining them («dirty bomb»). Therefore, when this
kind of source of radiation danger is established no
iodine prophylaxis is rational.

Safety aspects
In general, the protective effect of emergency
iodine prophylaxis far outweighs the health risks in
all age groups [58]. Minor allergic reactions — such
as skin rashes and abdominal discomfort may be
the undesirable effects of taking KI as indicated in
the technical document of the World Health
Organization. Indeed, the short-term side effects
associated with the use of KI medications in
Poland in April 1986 were, in the vast majority of
cases, minor in severity and consisted of gastroin-
testinal irritation or skin rash in both children and
adults [70, 71]. The exact data were as follows:
2.4% of children and 0.85% of adults suffered from
vomiting, skin manifestations were noted, respec-
tively, in 1.1 and 1.2% of people, and abdominal
discomfort — in 0.36 and 0.63% of persons who
had received iodine prophylaxis [59].

Persons over 40 years of age feature a significantly
lower risk of developing thyroid cancer after expo-
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pagioaKTUBHOIO oMy i OiIbIIOI0 MMOBIPHICTIO TTPOSIBY
nobiyHUX e@eKkTiB aBapiiiHOiI HOAHOI MpodilakKTUKKU
[68]. A Tomy Taka npodiakTKa peKOMEHI0BaHa iM, SIK
OyJI0O BKa3aHO BHIIE, INMPU IPOTHO30BaHiil 103i oOrIl-
pominenHs 1113 500 cIp i Ginbire [56].

Binowmi gaHi mpo Te, 1110 3aCTOCYBaHHSI IIperapariB io-
MUY KaJIilo Y HEMOBIISIT CYIIPOBOIXKYBAaJIOCS TPAH3UTOP-
HUM 3HMXKEHHSIM BMICTy B KpPOBi TUPOKCUHY TOpsif 3i
301IbIIIEHHSIM KOHIIEHTpAIlil TUPEOTPOITHOTO TOPMOHY
rimogiza. Y 3B’53Ky 3 IIUM, peKOMEHIYETHCS B TAKUX BU-
najgkKax JOCHiIXyBaTu Ha3BaHi MOKA3HUKU TUPEOITHOI
(yHkuii miteir yepe3d 2—4 TUXKHI IIC/IsT OJHOPA30BOIO
3actocyBaHHs KI. Y Bunanky 3acrocyBaHHs noHasn 1 10-
3u KI (1o 3arajoM He pPeKOMEHIYETbCSI) MOTPiOHO
OLIbII TpUBAJIe CIIOCTEPEXKEHHS 3 MEePiOAUUYHUM MIPOBE-
JEeHHSM TOPMOHAJbHUX MOCHimKeHb. Binbinl TOoro, Ha
nymky P. Verger i ciBaBT. [72], pyu3uK OI-iHIyKOBaHO-
ro TINOTUPEO3y IpUTAMAaHHMII HEMOBJISITAM IIpU Hal-
XOIKEHHI B IXHill opraHiaMm oy y KiJIbKOCTi, 1110 B 2—6
pas nepeBulye (izionoriuny 1o60By notpedy. Hecripu-
STAVBA Iisl HAOJUIIKY Hoay («A0JHOro HaBaHTaXKEHHSI» )
Y HEMOBJISIT 3yMOBJIEHA MaJiol0 BEJIMYMHOIO MYy («lIe-
no») MikpoenemenTa y I3, amke edexr Bonnda-Yaii-
KoBa [73] HacTtae TpM KPUTUUYHOMY CITiBBiIHOIIEHHI
KiJIbKOCTI iHTpaTUPEOIAHOTO Ta MO3aTUPEOITHOTO HOMY
[72, 74, 75] (puc. 5).

IToBTOpHUIi npuiiom npenapariB KI BaritHumMu
JKiHKaMU CYIIPOBOIXKYETHCS B IOAAIBIIOMY PU3UKOM
PO3BUTKY TiMOTHpPEeO3y B HEMOBJATU. PeanbHe cmiB-
BiTHOILICHHS PU3MKiB i MOTEHLIHHUX 3aXUCHUX e(eKTiB
Y XO[Ii KiJTbKapa30Boi MOAHOI MPOPITaKTUKHN Y BaTiTHUX
0araTo B YOMY BH3HAYa€TbCS MPOrHO30BAHOKI TPU-
BaJIiCTIO KOHTAKTy 3 paaioakKTUBHUM Homom. OCKibKU
iIHKOPITIOPOBaHUI OpPraHi3aMoM MaTepi paaioaKTUBHUMA
Mon aKTUBHO BUIIISIETHCS 3 TPYAHUM MOJIOKOM IIpHU
JIaKTallii, 4iTKO PEeKOMEHAYEThCS, Hexali TMMYacoBe,
MPUITMHEHHST TPYAHOTO BUTOAOBYBaHHS ITPU KOHTAKTI 3
pagioHyKJigamMy Hoay B pasi pamialiiHMX iHUMACHTIB
[56]. Cnin 3a3HaunTH, IO L€ CYIEPEYUTh OYMIL €KC-
neptiB FDA mpo MOXIMBOCTI MPOAOBXEHHS I'PYIHOTO
BUTOJOBYBAaHHS 32 YMOBM IIPUIIOMY MaTepsiMM IIpelia-
paTiB cTabinbpHOTO omy [57, 64, 65]. 3aranoM xe, KiJib-
Kapa30BOI'o 3aCTOCYBaHHSI MpenapariB cTabiIbHOTO HO-
JIy y BaTiTHUX 3KiHOK i HEMOBJIST CJIiJl YHUKATH 32 BUHST-
KOM BMIIQ[IKiB, KOJIM BCi iHIIIi 3aXMCHIi 3axoau (eBakya-
Lis1, repMeTU3allisl XKUTEN, paliooriYHUi KOHTPOJIb Xap-
YOBMX ITPOAYKTIB TOII0) HepeasbHi [64, 65].

ITpoGaema TpuBaioi aBapiliHOI HOIHOI MPOPiTaKTUKI
Yy HEMOBJISIT He BUBYEHA 30BCiM [76].

OcobaM, y gxkux BuaaieHo I3, a 60 X gKi cTpaxia-
I0Th Ha FNOTUPEO3 iHILOI0 TeHe3y i MpUuiiMaroTh Ipera-

sure to radioactive iodine and a higher probability of
side effects of emergency iodine prophylaxis [68].
And that is why such prevention is recommended
for them, as it was indicated above, with a predicted
thyroid radiation dose of 500 cGy or more [56].
There are known data that the use of potassium
iodide preparations in infants was accompanied by
a transient decrease in the serum content of thy-
roxine along with an increase in the concentration
of pituitary thyroid-stimulating hormone. In this
regard, it is recommended in such cases to exam-
ine the named parameters of thyroid function in
children 2—4 weeks after a single use of KI. In the
case of using more than 1 dose of KI (which is gen-
erally not recommended), a longer observation
with periodic hormonal assay is required. More-
over, according to P. Verger et al. [72], the risk of
iodine-induced hypothyroidism is inherent in
infants when the amount of iodine in their body
exceeds the physiological daily requirement by
2—6 times. The adverse effect of iodine excess
(«iodine load») in infants is due to the small pool
(i.e. «depot») of the trace element in thyroid,
because the Wolff-Chaikov effect [73] occurs at a
critical ratio of the intrathyroidal and extrathy-
roidal iodine amount [72, 74, 75] ( Fig. 5).
Repeated use of KI drugs by pregnant women is
accompanied by the subsequent risk of developing
hypothyroidism in the baby. The real ratio of risks
and potential protective effects during repeated
iodine prophylaxis in pregnant women is largely
determined by the predicted duration of contact
with radioactive iodine. Since radioactive iodine
incorporated by the mother’s body is actively
excreted with breast milk during lactation, it is
strongly recommended to stop breast-feeding in
case of exposure to iodine radionuclides, albeit
temporarily [56]. It should be noted that this con-
tradicts the opinion of FDA experts about the pos-
sibility of continuing breastfeeding provided that
mothers take stable iodine preparations [57, 64,
65]. In general, multiple use of stable iodine
preparations in pregnant women and infants
should be avoided, except in cases when all other
protective measures (evacuation, sealing of build-
ings, radiological control of food products, etc.)
are unrealistic [64, 65].
The problem of long-term emergency iodine pro-
phylaxis in infants has not been studied at all [76].
Thyroidectomized patients, or persons having
hypothyroidism of other genesis and taking thyroid
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Figure 5. The Wolff-Chaikov effect - the inhibitory effect of peripheral (circulating) inorganic iodine (PII)
at a concentration equal to or greater than 0.2 mg/l on the organification of iodide in the thyroid

[Mpwv BBEAEHHI MOAVAIB Y 3HAYHUX A03axX NPOAYKLLS TMPEOiAHMX FOPMOHIB HAPOCTaE, O4HAaK NPU AOCATHEHHI NEBHOI KPUTNY-
HOI BENVYNHM KiNbKOCTI MoaMAy piBEeHb 3arasibHOro OPraHiyHoro oAy BcepenviHi 3an03u noYnHae 3HMXyBaTucS, a 3 no-
LanblUnM 36iNbLLEHHAM 0031 MOANAIB Nafae HMXKYE HOPMaslbHOT BENMYNHN. Y Liel XXe Yac CrnoCTepiraeTbCs NOpPYLLIEHHS
pO3noainly opraHiyHoro rmoay: NiABULLEHHS CRiBBIAHOLWEHHS MOHONOATUPO3UH/ANAOATUPO3UH | SHUXKEHHS YTBOPEHHS TU-
POKCUHY Ta TPUMOATUPOHIHY. HaTpin-noaHnii cumnopTep NnepeHoCcuTb Haaanwok hoay Ao L3, wo nprussoants oo
NMPUrHiYeHHs akTUBHOCTI TUpeoigHoi nepokcuaasn (TMNO) 3 pe3ynbTyiounmM 0O6MeXeHHIM NoauHaLii TUPO3uHIB (MOHO- Ta
aninoaTMpo3nH — MIAT ta OWT) | SMEHLIEHHAM CUHTE3Yy TUPOKCUHY | TPUIAOATUPOHIHY (T4 i Ta).

With the administration of iodides in significant doses the production of thyroid hormones increases, but when a certain crit-
ical value of the amount of iodide is reached the level of total organic iodine inside the gland begins to decrease, and with a
further increase in the dose of iodides it falls below the normal value. At the same time, the abnormal distribution of organic
iodine occurs, namely increased monoiodotyrosine/diiodotyrosine ratio and a decreased formation of thyroxine and tri-
iodothyronine. The sodium-iodine symporter transfers excess iodine to the thyroid, which leads to inhibition of thyroid per-

oxidase (TPO) activity with the resulting limitation of tyrosyl iodination (mono- and diiodotyrosine — MIT and DIT) and a
decrease in the synthesis of thyroxine and triiodothyronine (T4 and Tg).

paTtu TUPEOITHMUX TOPMOHIB, aBapiiiHy HoaHy npodinak-
THUKY HE IIPOBOISITH, OCKIBKI Y HUX OpraH He 3IaTHUIl
HAKOMUUYUTU CKiTbKM-HeOyIb 3HA4YHi KiJbKOCTI pamio-
aKTUBHOTO Ioay. BUHSITKOM € HEKOMITEHCOBaHUM TiMo-
TUPEO3 Ha (DOHI €HAEMIYHOTO 300y Yy MiCLIEBOCTSIX 3 JIe-
¢imuToM MiKpoelleMeHTY y TIMTHIN BOIi Ta TPOIYKTaX
XapuyyBaHHsI — y TaKWUX BMIIaJKax aBapiiiHa HojaHa Ipo-
(binakTHKa aOCOTIOTHO HEOOXiAHA.

OO6epexXHOCTI MpU 3acTOCYBaHHiI IpernapartiB omy
BapTO OOTPUMYBATUCS y XBOPHUX i3 3aXBOPIOBaHHSIMU
I3 (baraToBy310BUIi 300, TUPEOTOKCUKO3, aBTOIMYH-
HUU TUPEOIANUT) OCOOIUBO, SIKIIO MPUIIOM BilMOBIAHUX
areHTiB IependavyaeTbCcsl MPOTIATOM MAEKiAbKOX Ai0. YV
OyIb-SIKOMY BUIIQAKY, MPU LIbOMY HEOOXiTHE peTesbHe
JOCIiIKeHHsT TupeoigHoi ¢yHkuii Hamanmi [3]. Tak, y
XBOPUX Ha TUPEOINUT XallMMOTO, SIKi He MpUIMaioTh
npenapatd TUPEOITHUX TOPMOHIB, MOXE€ BMHUKHYTHU
TpaH3UTOpHE (3a3BMYail 0E3CHMITTOMHE) ITiIBUIIICHHS

hormone medications, should not undergo emer-
gency iodine prophylaxis, as their body is not capable
to accumulate any significant amounts of radioactive
iodine. An exception should be in cases of uncom-
pensated hypothyroidism against the background of
endemic goiter in areas with iodine deficiency in
drinking water and food products, so in such cases the
emergency iodine prophylaxis is absolutely necessary.

Caution should be exercised when using iodine
preparations in persons with thyroid disease
(multinodular goiter, thyrotoxicosis, autoimmune
thyroiditis), especially if the corresponding agents
are to be taken for several days. In any case, a care-
ful assay of thyroid function is necessary in the
future [3]. Specifically, patients with Hashimoto’s
thyroiditis, who do not take thyroid hormone
drugs, may experience a transient (usually asymp-
tomatic) increase in the serum content of thyroid-
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Ta6nuusa 7

fpynu pu3uky ioa-iHayKoBaHux nopyweHb GyHKuii L3

Pusuk rinotupeo3y

3a BiICYTHOCTI TUPEOIZHOIr0 3aXBOPIOBAHHS

npv HasBHOMY TUPEOIHOMY 3a iHWwKX 06cTaBuH

3aXBOPIOBAHHI

Mnig Ta HOBOHAPOMKEHi, 34e0i/IbLIOro HeAOHOLLEHI:
MiCNs TPAHCMNALEHTAPHOIO HAAXOKEHHST oAy abo X NOKANbHOro
HAHECEHHS! 4N MapEHTEPANbHOIO BBEAEHHS DaraTux Ha oz peYoBUH

HemoBnsa:
HasiBHi eni30ANYHi MOBIAOMEHHS MPO HEMOBNAT, KM [AI0Tb MUTK
Garary Ha o, Bofy (Hanpuknag, y aeskux npoBiHuisx Kutaio)

Lopocni:
Y MeLKaHLB ANOHil C BUCOKUM PIBHEM aNiMEHTAPHOrO CMOXWUBAHHS
04y, B IKMX BUKIIKOYEHA HASIBHICTb TUPEOIAUTY XalMMOTO

JiTHi nioam:
iCHYIOTb NOBIZOMIIEHHS NPO NiTHIX 0CI6 3 200 6e3 MoXMBMX aedekTiB
opraHidikawyi ioay Ta aBTOIMYHHOrO TUPEOIAUTY

0co0M 3 XPOHIYHUMU HETUPEOIAHUMU 3aXBOPIOBAHHSAMMU:
MYKOBICLIM[I030M, XPOHIYHUMM XBOPOOAMM NiereHiB, XBOpoHamu HUPOK
y cTapji HeobXinHOCTI reMoajaniay, epuTpoBAACTUYHOIO aHEMIEHD,
HEPBOBOIO AHOPEKCIEHD

Yci BikoBi rpynu:

> TUPEeOIaNT XalmMmMoTOo

> MaUiEHTV B eYTUPEOIAHOMY CTaHi,
SKi paHiLue nikysanucs 3 NPUBOAY
TUPEOTOKCUKO3Y PAIOaKTUBHAM MOLOM
ab0 aHTUTMpPeOiIHUMM 3aco0amu,
41 NEePEeHeCN TUPEOILEKTOMIlO

> CYOKNiHiYHMIA riNOTUPEo3

> MiCNS TPAH3UTOPHOTO NICASNONOroBOro
TMpeoiguTy

> qiicns migrocTporo 60/040r0 TPEOIAUTY

> MiCng remiTMpeoiaekTomii 3 npusosy
nobposikicHux By3nis L3

Yci BiKkoBi rpynu:

> eyTUPEOIOHI XBOPI 3 eni30f0oM
amiofjapOoH-iHIyKOBAHOr0
[LLeCTPYKTUBHOIO TUPEOTOKCUKO3Y
B MUHYIOMY

> eYTUPEOIdHI MauieHTy
3 eni30/10M iHAYKOBAHOrO
iHTepdepoHOM-anbda
TUPEOILHOrO 3aXBOPIOBAHHS

> XBOPI, SIKi OTPUMYIOTb Teparnito
npenaparamu NiTio

JliTHi moau:
CyOKNiHIYHMIA rinoTUPEo3

Pu3uk rineptupeo3sy (yci Bikosi nepioau)

npy HassBHOMY TUPEOIAHOMY 3aXBOPIOBaHHI

3a BiiICYTHOCTi TUPEOIAHOr0 3aXBOPIOBAHHS

> 36arayeHHs cronykamu ofly paLioHy XapuyBaHHs! Y HaceNeHHs
s npoinakTUKM eHpemMivHoro 306y BHACNIIOK OAHOTO aediumTy
> [1pu3HayeHHs nNpenaparis 104y XBOPUM Ha TUPEOTOKCUKO3

Mpu3HayeHHsi Npenaparis iofy navjeHTam 6e3 AjarHoCTOBaHOrO (OHOBOTO
3aXBOPIOBAHHSI LUMTOMOAIOHOI 381031, 0COB/MBO — Y HACENEHHS MiCLIEBOCTEN
3 MOMIPHUM [0 CEpenHbOi BUPA3HOCTI AediLmUTOM iogy

y cTapii eyTupeo3y (To6T0 — KOMNEHcaLi y THX, B KOro JOCSTHyTa
pemicisi B pe3ynbTari 3aCTOCyBaHHS aHTUTUPEOILHUX Npenaparis)
> HeToKcuyHuiA By3noBuii 306
> ABTOHOMHiI By3/m LL3
> HeTokcuyHnin audy3aHuii 306

BMIiCTY THUPEOTPOITHOTO FOPMOHY B KPOBI ITiCJIsT aBapiii-
HO-MpOoUTAKTUYHOTO TIpUIiOMy TIperapariB oy, a y
MNAali€HTIB 3 By3JIOBUM 3000M a00 XX CYOKIiHIYHUM TUPE-
OTOKCHKO30M MOXE MPOSIBUTUCS TPAH3UTOPHUI Tilep-
TUPEO3 3 KJIIHIYHUMU cuMnTomMamu |76, 77] (Tabu. 7).
IIpenapartu cTabiabHOrO ooy MPOTUITIOKA3aHi 0cobaM 3
TINepYyTIMBICTIO 0 MOy, a TAKOX XBOPMM Ha TepIIeTH-
dopmumii nepmatut (dermatitis herpetiformis), rirmokom-
TuieMeHTeMiuHui BacKyaiT (hypocomplementemic vascu-
litis) abo X ypoIkeHy MioTOHito (myotonia congenital) —
3a3Ha4YeHi JOCUTb PiAKiCHI 3aXBOPIOBAHHS CYIIPOBOMIXKY-
FOTHCST BUCOKMM PU3NKOM TillepuyTIMBOCTI 110 fiomy [58].

KputunuHi 3ayBaXkeHHs1

Oco6aMBOTO PO3TJISLY, HA TYMKY aBTOPiB, 3aCIIyTOBYIOTh
Pi3HOTrO poay JOBUIbHI JOMUCHU 1 O€3BiAIOBIIANIbHI «pe-
KOMeHIallil» 11040 BUKOPUCTAHHS IS MPOoiTaKTUKU
MPOMEHEBOTO BIUIMBY paaiOaKTUBHOTO MOAYy pPi3HO-
MaHIiTHUX XapyOBUX J00ABOK HA OCHOBI MOPEMPOAYKTIB,
mpenapariB oy s TpodiIaKTUYHOTO TPUIOMY B

stimulating hormone after emergency prophylac-
tic administration of iodine drugs, and patients
with nodular goiter or subclinical thyrotoxicosis
may develop transient hyperthyroidism with clini-
cal symptoms [76, 77] (Table 7).

Stable iodine preparations are contraindicated
for people with hypersensitivity to iodine, as
well as for patients with dermatitis herpeti-
formis, hypocomplementemic vasculitis, or myo-
tonia congenital — these rather rare diseases are
accompanied by a high risk of hypersensitivity to
iodine [58].

Critical remarks

In the opinion of the authors, various arbitrary
conjectures and irresponsible «recommendations»
regarding the use of various food additives based
on seafood, iodine preparations for prophylactic
administration in locations of goiter endemicity
(intended for the population of territories with
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Table 7
Risk groups of iodine-induced thyroid dysfunction
Risk for hypothyroidism
no underlying thyroid disease underlying thyroid disease other
Fetus and neonate, mostly preterm:: All ages: All ages:

Secondary to transplacental passage of iodine or exposure of neonate
to topical or parenteral iodine-rich substances

Infant:
occasionally reported in infants drinking iodine-rich water (China)

Adult:
in Japanese subjects with high iodine intake where Hashimoto’s
thyroiditis has been excluded

Elderly:
keported in elderly subjects with and without possible defective
organification and autoimmune thyroiditis

Chronic nonthyroidal illness:
cystic fibrosis, chronic lung disease, chronic dialysis treatment,
thalassemia major, anorexia nervosa

> Hashimoto’s thyroiditis

> euthyroid patients previously
treated for Graves disease
with 1311 or antithyroid drugs,
or thyroidectomized patients

> subclinical hypothyroidism

> after transient postpartum thyroiditis

> after subacute painful thyroiditis

> after hemithyroidectomy for benign
nodules

Elderly:
subclinical hypothyroidism

> euthyroid patients with
a previous episode
of amiodarone-induced
destructive thyrotoxicosis

> euthyroid patients with
a previous episode
of interferon-alpha-induced
thyroid disorders

> patients receiving lithium therapy

Risk for hyperthyroidism (all ages)

underlying thyroid disease

no underlying thyroid disease

> lodine supplementation for endemic iodine-deficiency goiter

> lodine administration to patients with euthyroid Graves disease,
especially those in remission after antithyroid drug therapy

> Nontoxic nodular goiter

> Autonomous nodules

> ABTOHOMHiI By3nm L3

> Nontoxic diffuse goiter

lodine administration to patients with no recognized underlying thyroid disease,
especially in areas of mild to moderate iodine deficiency

yMOBax 300HO1 eHAeMil (ITpUM3HAYeHUX IJIS HaceJeHHs
TepUTOPIiii 3 1eilMTOM IOay B MATHIM BOAI i MPOAYyKTaX
XapuyBaHHS), i BKpall HENPUIIYCTUMO — alTeYHOro
CIIMPTOBOI'O PO3YMHY MOy IJIS 30BHIllTHHOTO 3aCTOCY-
BaHHs a60 X po3unHy Jlroros.

Tyt npuHIMIIOBO onmHe: Hacuuye/0mokye L3 i He mo-
MyCKa€e HAaXOIKeHHSI 10 Hel palioaKTUBHOTO MOy OJHO-
pazoBuii ipuitoM gopocoro goarHoro 100 mr (0,1 r) io-
JIy CTabiJIbHOTO 32 YMOB IIBUIKOIO HAAXOMXKEHHS TaKOTrO
oy y KpoBOOOir — TOOTO afeKBaTHUM €, OKPiM, Teope-
TUYHO, TTAPEHTEPATILHOIO, JIMIIIE IIEPOPATIbHUANA IPUOM.

B ycix xapyoBux 100aBKax i mperapaTtax Homy s 3ac-
TOCYBaHHS y HaceJIeHHS TepUTOpiil 3 nediuuTom Homy
MICTUTBCS A03a CTa0iJbHOrO Moy, OaM3bKa abo piBHa
IoOOBilt TToTpedi, a came: Haityacrtime 100—200 MKr
(0,0001—0,0002 r). Bunsarkom € mpemnapar AHTUCTPY-
MiH, o mictuth 1 mr (0,001 r) kamito Hoaumy.

InmuMu cnoBamu, po3a KI gng npodimakTtuku
paniauiiHoro ypaxeHHs i n1o3u Kl g npodiiakTHuyHO-
ro 3acTOCYBaHHS TIPU €KOJIOTiYHiIfi HeIOCTaTHOCTI
MikpoeneMmeHTa BigpizHsatoTbes y 500—1000 paszis (mist
AHTuCTpyMiHy — y 130 paziB, Tomy mo B 1 mr KI
mictuthed 0,77 mr tiomy). OtKe, ms O6mokyBaHHs 1113

iodine deficiency in drinking water and food prod-
ucts), and it is extremely unacceptable — pharma-
cy alcohol solution of iodine for external use or
Lugol’s solution.

There is one thing in principle here: a single
intake by an adult of 100 mg (0.1 g) of stable iodine
under condition of rapid entry of such iodine into
the bloodstream — that is, only oral administration
(except, theoretically, parenteral) is adequate, as
saturates/blocks the thyroid and prevents radioac-
tive iodine from entering it.

All dietary supplements and iodine preparations for
use by the population in areas with iodine deficiency
contain a dose of stable iodine close to or equal to the
daily requirement, namely: most often 100—200 pg
(0.0001—0.0002 g). An exception is the drug Anti-
strumin, which contains 1 mg (0.001 g) of KI.

In other words, the dose of KI for the prevention
of radiation damage and the dose of KI for preven-
tive use in case of environmental deficiency of the
trace element differ by 500—1000 times (for
Antistrumin — by 130 times, because 1 mg of KI
contains 0.77 mg of iodine). Therefore, in order to
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Mpu pafiallifHOMy iHIIMACHTI TOPOCTil JIIOAWHI HEeOoO-
ximHo Oyso 6 npuiiHgaTu Big 500 mo 1000 TabieTok mpe-
napaty (abo Xxap4yoBoi m00aBKM) IS MPOMIiTaKTUKU
nediuty ony (ad6o 130 TabneTrok AHTUCTPYMiHY). He-
MOKJIMBICTb LIbOTO OYEBUIHA.

IIo cTocyeTbcst po3unHYy Oy AJIS1 30BHIIIIHBOIO 3aCTO-
CyBaHHS, TO 11 (papManieBTUYHA popMa (BiZITOBITHO 10
BimoMocTeil 3 hapMalleBTUUHUX AOBITHMUKIB) MICTUTh Y
CBOEMY CKJIajli Mody S T, KaJlito Hoauay 2 T, BOAM i CIIUPTY
95 % Hapisro 1o 100 m1. Tak 1110 B 1 MJ1 pO3UMHY MiCTUTh-
cs1 0,05 r (50 mr) tiomy i 0,02 r (20 mr) KI. Monekynsapamit
011 HE BCMOKTYEThCS Y KUIIEYHUKY (I1B. BUlle). BcMok-
TyIOTbCSl Juiue Homauau. Otxke, HeoOximHa mos3a 130 mr
(0,13 r) floouay Kamilo MiCTUTLCS y 6,5 M1 po3urHy omy
cnuproBoro. IIpuiiom BcepeanHy TaKol KiIbKOCTi pO3um-
Hy oy JJIsl 30BHIIITHBOIO 3aCTOCYBaHHS B HEIOCTaTHHO
PO3BEIEHOMY BUIJISII CIIPUYMHSIE XiMIYHUIA OMIK CIAM30-
BOi 000JTOHKU MOPOXKHUHU POTA i CTPABOXOIY aX 0 HEeK-

block the thyroid gland during a radiation incident,
an adult would need to take from 500 to 1000 tablets
of the medication (or food supplement) for the pre-
vention of iodine deficiency (or 130 tablets of
Antistrumin). The impossibility of this is obvious.
As for iodine solution for external use, this phar-
maceutical form (according to the drug formularies)
contains iodine 5 g, KI 2 g, water and alcohol 95%
in equal ratio up to 100 ml. So, 1 ml of solution con-
tains 0.05 g (50 mg) of iodine and 0.02 g (20 mg) of
KI. Molecular iodine is not absorbed in the intestine
(see above). Only iodides are absorbed. Therefore,
the necessary dose of 130 mg (0.13 g) of potassium
iodide is contained in 6.5 ml of alcohol iodine solu-
tion. Ingestion of such an amount of iodine solution
for external use in an insufficiently diluted form will
cause a chemical burn of the mucous membrane of
the oral cavity and esophagus up to necrosis. When

po3y. [1Tpu rmuboxomy po3BelieHHi po3urHY o1y CIUPTO-
BOTO, HAIPUKIIAL, Y MOJIOLI, 10 3a0e3MeUnTh Oe3euHy
KOHIICHTpAILlil0, Pe3yIbTyIOunii 00’eM CKJIafe He MEHIIe
JIiTpa uM HaBiTh Oisblie. Cripoba MPUIAHATA BCEPEeAUHY Y
3a3HAuYeHIiM KiJIbKOCTI TaKWii CaMOpPOOHMI1 «3aci0/mpo-
IYKT» i3 TMIKUM CMaKOM HEMUHY4Ye BUKJIMYE Hamas OJ1to-
BaHHS1. AHAJIOTIYHUMU € PO3paxyHKU 110A0 po3unHy JIto-
roJisgt . B 100 r uporo npenapaTy MiCTUThCS Hoay 1 1, Kanito
omnmy 2 t [78] (Tak camo, 9K i B po3umHi Homy IS
30BHIIIIHBOTO 3aCTOCyBaHHs), a oTxke, 103i 130 mr KI
BIIITOBiIa€ KiIbKicTh po3unHy Jltoroms' 6,5 M. Henpuii-
HSITHICTb BHYTPILIHBOTO BXXMBAHHS TAKOI KiJIBKOCTI LIbOTO
npernapary Takox 0e3CyMHiBHa.

¥ cBolto yepry, pekoMeHallii HAaHeCEeHHs PO3UMHY HO-
Iy Ha IIKipy TiJla TAKOX HE BUTPUMYIOTh KpUTUKU. Taka
MaHIIyJIs1isT CYTPOBOIKYETbCSI BCMOKTYBAHHSIM JIUIIIE
KiJIBKOX BiJICOTKiB MiKpO€JIEMEHTY i MPOTIroM TPUBaJIO-
To mepiony, a He IIBUIKO, TO/I SIK IesiKa YaCTUHA pearye
3 KJIITUHAMM eMiepMICy i 3aJUIIaETbCA 3B’SI3aHOI0 B
HBOMY, a OiTbIIIA YacTKa 3a3Ha€ cyOsiMallii (BO3TOHKHU —
nepexoay 3 TBEPAOTo CTaHy B ra3onogiOHuiA, MUHAIOUYU
pinkuit). i nani Bimomi Bxke 90 pokiB 3 yacy HayKoBOI
nyosikanii W. Nyiri Ta M. Jannitti [79]. A came: micis
HaHECEeHHsI Ha HEYIIKOMXEHY IIKipy CIUPTOBOro abo
KOJIOIZHOTO po34rHY iiony ~88 % MikpoeaeMeHTY Cy0JIi-
MYETBCS 3 1l TOBEPXHi MPOTSATOM TpboX AHIB. IIIBUAKICTH
BO3TOHKHM HaWBHIIIA ITPOTSITOM IEPIIMX KiJTbKOX XBUJINH
nicas HaHeceHHs. Hagani, mpoTsiroM mepuimx ABOX ro-
IvH, ~50 % ooy mepexoauTh Y MOBITpsl, yepe3 24 roau-
HU BUJAJIEHHs csrae 3arajoM ~75—80 %, a BIPOIOBXK
JPYToi i TpeThOi 100U PEeYOBMHA CYOIiIMY€EThHCS HEBEM-
KOIO MipOI0 — 3arajioM npotsarom 3 ai6 — 61u3bko 88 %

the alcohol iodine solution is deeply diluted, for
example, in milk, which will ensure a safe concen-
tration, the resulting volume will be at least one liter
or even more. An attempt to ingest such a home-
made «tool/product» with a disgusting taste in the
specified amount will inevitably cause an attack of
vomiting. The calculations for Lugol’s solution are
similar. 100 g of this drug contains 1 g of iodine, 2 g
of potassium iodide [78] (the same as in iodine solu-
tion for external use), and therefore, a dose of 130
mg of KI corresponds to 6.5 ml of Lugol’s solution.
The inadmissibility of internal use of such a quanti-
ty of this drug is also unquestionable.

In turn, recommendations for applying iodine
solution to the skin of the body also do not stand
up to criticism. Such manipulation is accompa-
nied by the absorption of only a few percent of the
trace element and for a long period, but not quick-
ly, while some part reacts with epidermal cells and
remains bound in it, and a larger part undergoes
sublimation (transition from a solid state to a
gaseous state, bypassing the liquid one). These
data have been known for 90 years since the scien-
tific publication of W. Nyiri and M. Jannitti [79].
Namely: after applying an alcohol or colloidal
solution of iodine to intact skin, ~88 % of the trace
element sublimates from its surface within three
days. The rate of sublimation is highest during the
first few minutes after application. Later, during
the first two hours, ~50 % of the iodine passes into
the air, after 24 hours, the removal reaches a total
of ~75—80%, and during the second and third days

Peectpauiiive nocsigyenns: UA/8047/01/01. ATX-koa: RO2AA20. [Tpum. aBr.
Marketing authorization: UA/8047/01/01. ATX-code: R02AA20. Author’s note.
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HaHeCceHOI KiIbKOoCTi. Perra ~12 % 3anuiaeTbes Ha
LIKipi i mpoxoauTh Kpi3b Hei. [Ipote el npouec €
BEJIbMU ITOCTYIIOBUM: julie ~1—4 % MOrIMHAIOThCS
MPOTSITOM MEPIIUX KiJIbKOX FOAMH, pellTa X YTBO-
pIOE Aerno B IIKipi, 3 IKOro ~5—6 % HaaxodsTh y
LUPKYJIALi0 BOpoaoBxX 3 mid i me 3—5 % — B 110-
nanbiomy. OTXe, ISl HAIXOMKEHHSI 1O BHYTPIIIIHbO-
ro cepegoBuia Bce TUX Xxe 100 mr itomy HeoOXimHO
Oys0 6 HaHecTH Ha Kipy 6;au3bko 1000 mr (1 1) fio-
NIy B pO3paxyHKY Ha YMCTY PEYOBUHY, a TaKa KiJIbKIiCTh
mictutbes B 50 M 5 % posunny. st 3armo6iraHHS
OITiKaM IIKipH, TaKy KiJIbKiCTh PO3YUHY ITOTPiOHO OY-
JIo 6 HAHOCUTH PiBHOMIpPHO IO TOBepxHi Tija. I Bce
OIHO, 1Ie HEe MOXe OyTU e(PeKTUBHUM 1100 3ar00i-
ra"nHg omnpoMidHeHHIo II[3, ockinmbKkM TOrIMHAHHSI
ony Oyne MOCTyNmOBUM, TIPOTSITOM J1i0, 3aMiCTh Of-
HOpPa30BOr0 IIBUIKOIO BCMOKTYBaHHS. A TOMy —
o6nokyBaHHs 113 He BigOynerhesi. Buxoasuu 3 1bo-
ro, HEMIPUIHSTHI SIK apryMEHTH IUISI IPaKTUIHUX pe-
KOMeHIallili, 30KkpemMa, JaHi TakKux MmyOJjikaliii, sk
Hanpukiaan K.L. Miller i crmiBaBt. [80], ne po3unH
oIy HAHOCHJIM Ha IIKipy 3a JeKiJIbKa TOAWH 10 BBe-
neHHs 'l B eKcIiepUMeHTI, i IIpH IIbOMY IIOBHE 0JIO-
kyBaHH# 1113 He BimOyBanocs (xoda i 3MEHIITyBaJIo-
Cs1 HAKOIMMYEHHSI 130TOMY B OpraHi).

AUCKYCiiAHI NUTaHHA

ITopsin 3 yiTKUMM peKoOMeHaalisIMU, MepI 3a Bce —
FDA, mono ehekTnBHOI aBapiiiHOI MPpOodiTaKTUKU
nursixom npuitomy 130 mr KI, icHy1OTh IyMKM mpo
HaJMIpHICTh TaKOi A03HU i, OiJbII TOro, 10 MEHIII
JI03U TpenapariB Kajailo MOXYTh OyTU e(eKTUBHUMU
ta agekBaTHUMU [81]. Kpim Toro, E. Sternthal i criiB-
aBT. [82] nmokazanu, mo 30 mr onuay Kajiio (Tod-
Hillle — y I030BOMY PO3paxyHKy 2 MTI/5 KI' Macu
TiJla), TPUAHATI B MOMEHT paaiallifHOTro BILUIMUBY i IO
15 mr (1 Mr/5 Kr) B MOJANbIIOMY MPOTSATOM TUXKHS
Ha 98—99 % edekTuBHI y 3arobiranHi GopMyBaHHIO
nmo3u onpomineHHd 13 y mopocaux ocid (Maca Tina
70 Kr) 3 HOpMaTbHOIO (yHKIIi€to opraHa. [TomioHuM
YHOM iHIIII aBTOpH [72] BBaXaroTh, 110 €(PEKT OJI0-
KyBaHHs 113 Ha nepion OifblI HiXK 24 TONWMHU 32 JO-
nomMoroio Kl y mo3i 130 Mr TexXX Mo3ke OyTH TOCSTHY-
TUI LUISIXOM HeogHopasoBoro npuiiomy KI y meH-
mmx go3sax. IIpore, Ha Hallly TyMKYy, B mepii 100U
micis pagialiAHOro iHIUAEHTY (B yMOBaX, CKaXiMo,
HEeMOXJIMBOCTI MacOBOI eBaKyallii i TpUBaJiol eKCIo-
3ULii pagioaKTUBHOIO 0AY) aOCOJIOTHO HEMOXKIIM -
BO OpraHi3yBaTW Ta BMKOHYBaTH ILOJAEHHI BiBiTy-
BaHHS BChOTO HaCeJICHHSI MeIMYHUMU ITpalliBHUKA-
MU JJISI KOHTPOJIIO MPUKMOMY HOPOCIUMU Ta TiTbMU

the substance sublimes to a small extent — in total
within 3 days about 88 % of the applied amount. The
rest ~12 % remains on the skin and passes through it.
However, this process is very gradual: only ~1—4 % is
absorbed during the first few hours, the rest forms a
depot in the skin, from which ~5—6 % enter the circu-
lation within 3 days and another 3—5 % later. So, for
the same 100 mg of iodine to enter the internal body
environment it would be necessary to apply about 1000
mg (1 g) of iodine to the skin, calculated on the pure
substance, and this amount is contained in 50 ml of a
5 % solution. To prevent skin burns, this amount of
solution should be applied evenly over the body sur-
face. However, it may not be effective in preventing
thyroid exposure, as the absorption of iodine will be
gradual, over days, instead of a single, rapid absorp-
tion. And therefore the thyroid blocking will not
occur. Based on this, the data of such publications as,
for example, K.L. Miller et al. [80] are unacceptable as
arguments for practical recommendations, where an
iodine solution was applied to the skin a few hours
before the exposure to "'l in the experiment, and
complete blocking of the thyroid did not occur
(although the accumulation of the isotope in the had
been organ decreased).

Debatable issues

Along with clear recommendations, primarily by the
FDA, for effective emergency prophylaxis by taking
130 mg of KI, there are opinions that such a dose is
excessive and, moreover, that lower doses of potassium
preparations may be effective and adequate [81]. In
addition, E. Sternthal et al. [82] showed that 30 mg of
potassium iodide (more precisely, in the dosage calcu-
lation oif 2 mg / 5 kg of body weight) taken at the time
of radiation exposure and 15 mg (1 mg/5 kg) later dur-
ing the week were by 98—99% effective in preventing
thyroid radiation dose formation in adults (body weight
70 kg) with normal thyroid function. Similarly, other
authors [72] believe that the thyroid blocking effect for
a period of more than 24 hours with KI at a dose of 130
mg can also be achieved by repeated administration of
KI at lower doses. However, in our opinion, in the first
days after a radiation incident (in the conditions, say, of
long-term exposure to radioactive iodine under impos-
sible mass evacuation) it is absolutely unreal to organ-
ize and carry out daily visits of the entire population by
medical workers to control the intake of stable iodine
preparations by adults and children. And independent
calculation of doses for children by parents or elderly
people can often be accompanied by gross errors. In
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TpernapartiB cTabiIbHOrO Homy. A caMOCTIiHMI po3paxy-
HOK 0aTbKaMM a0o0 3K JIITHIMU JIIOAbMU 103 IS JiTel MO-
K€ YaCTO-TYCTO CYIPOBOIKYBATHUCS IPyOMMM TTOMIJIKA-
mu. OKpiM TOro, apryMeHTallisl peKoMeHIalliii aBapiitHoi
oaHOI MpodiIaKTUKU TMperapaTaMyd y MEHIIMX 103aX
IPYHTYETHCS Ha BKpaii 0OMeKeHill KiJIbKOCTi criocTepe-
XKE€Hb, a JOCBiI MOMYJSLiAHOIO 3aCTOCYBaHHSI TaKOI'O
minxony BincyTHil. OTXe, 32 yMOB TPUBAJIOTO PU3UKY il
palioakKTUBHOTO Iomy (30Kpema — IpU HEMOXKJIMBOCTI
IIBUJIKOI €BaKyallil) Tic/s pafiallifHOro iIHIUAEHTY 1032
npodinaktuky onpomiHeHHs L3 KI 130 mr € Bumpas-
JaHoto. Kpim Toro, y ocid 3 BiTHOCHO HEBEJIMKMMU PO3-
Mipamu (06’emom) I3 i, BiIMOBiAHO, iHAMBITYyaJTbHO
OifbIIIOI0 TMTOMOIO AKTMBHICTIO OpraHy Mae€ Micle
OiABUILIEHUI TUPEOINHUI KIIipeHC, a TOMY TaKi JIoau
OiIBL Bpa3/IvBi 0 1ii pamgioakTUBHOTO oy [72] i B HUX,
BCyIEpey IeSIKUM MipKyBaHHSIM, HEOOXiTHE TTPOBEICHHS
aBapiifHoi MomHOI MpodiIaKTUKKU MpenapaTamMu Homy y
He3aHVKeHil cranmaptHii go3i (130 mr). Y cBolo uepry,
no3u KI monan 130 mMr He € Oibl e(DeKTUBHUMM 1LIOAO
3arobiraHHs (hopMyBaHHIO 1031 onpoMiHeHHs I3 [72].

3ycTpivaroThCsl peKOMeHaallii He MPOBOAWUTU aBapiii-
HY NpodiIaKTUKy MpernapaTaMu CTaOiILHOTO MOy
ocobam ctapuie 40 pokiB [83], 110 He BBaXKaeEMoO 3a
MPUIHATHE: 3aMiCTh IILOTO JJISI TaKOi BiKOBOI Ipymnu
BCTAHOBJIEHO OiIbII BMCOKY ITOTEHLIiHY a03a OIl-
pOMiHEHHS, 32 YMOB IKOi HeoOximHe BTpy4daHHs (5 Ip)
(Tabm. 4).

IIlo crocyeThcsl cyTO JiKapchKuxX (hopM IpernapartiB
JIJIs1 aBapiiiHOl oaHOoI MPOoMiIaKTUKU, TO iCHYE TIPOIIO-
3ULlisI CTBOPIOBAaTU TEPUTOPiaJibHO-aAMiHICTpAaTUBHI Ta
BiIOMUI 3aracu npemnapariB ooy He B TabJeTKax, a'y rpa-
HyJIaX, OCKUIbKM IXHilf TepMiH 30epiraHHsI 0e3 iCTOTHOI
BTpaTU aKTUBHOCTI csrae 20 pokiB Ha BiaMiHy Big 5—7
pokiB y Tabnetok. IIpoTe, BUCIOBIIOETHCS «3yCTpiYHA»
JlyMKa IIpo Te, 1110 TePMiH IPUAATHOCTI IIpernapariB Homy
B TabJjieTKax Moxe OyTW 3HAYHO OUTBIIMM IPU ITOTPH-
MaHHi BUMOT 10 YMOB 30epiraHHs |76, 84, 85].

McuxonoriyHi acnekTu NOgHOT NPo@iNnakTUKn
B YMOBax NOBHOMACLUTAOHOI BiliHU B YKpaiHi
BHacNiaok 30poiiHoi arpecii PociiicbKkoi
depepauir
VY 3B’s3Ky 3 BilicbkoBOIO arpecieto Pociiicbkoi Dene-
pauii (P®) npotu Ykpainu 3 24 motoro 2022 p. y aep-
kaBi O0yB BBegeHMi BoeHHMit ctaH (BC) [86], o Tpu-
Bae.

3a nanumu BOO3, noBHOoMacITabHa BiiiHa y Oylib-
SIKifl KpaiHi € HalOIIbII TSKKOI0 HaI3BUYAHOIO CUTY-
aiero (HC), sgka npu3BOAUTb N0 MOPYILIEHHS HOP-
MaJIbHUX YMOB XUTTS 1 AisSLIbHOCTI JIFOAEH Ha BCiX 3a1y-

addition, the reasoning behind the recommenda-
tions of emergency iodine prophylaxis with KI med-
ications in smaller doses is based on an extremely
limited number of observations, and there is no
experience of such an approach in population.
Therefore, under the conditions of long-term risk of
exposure to radioactive iodine after a radiation inci-
dent (in particular, in the case of impossible rapid
evacuation), a dose of 130 mg KI for the prevention
of radiation exposure to the thyroid is justified. In
addition, individuals with a relatively small size (vol-
ume) of the thyroid and, accordingly, an its individ-
ually higher specific activity have an increased thy-
roid clearance, and therefore such people are more
vulnerable to the imppact of radioactive iodine [72]
and in them it is necessary to carry out the emer-
gency iodine prophylaxis with iodine preparations in
a non-understated standard dose (130 mg) contrary
to some considerations. In turn, doses of KI over 130
mg are not more effective in preventing the thyroid
radiation dose formation [72].

There are recommendations not to carry out the
emergency prophylaxis with stable iodine prepara-
tions for persons over 40 years of age [83], which we
do not consider acceptable. Instead, a higher poten-
tial radiation dose has been established for this age
group (5 Gy), whereby the intervention is necessary
(Tab. 4).

As for purely medicinal forms of preparations for
emergency iodine prophylaxis, there is a proposal to
create the territorial-administrative and departmen-
tal stocks of iodine preparations not in tablets, but in
granules, since their shelf life without significant loss
of activity reaches 20 years, in contrast to 5—7 years
in tablets. However, a «contrary» opinion is
expressed that the shelf life of iodine preparations in
tablets can be significantly longer if the requirements
for storage conditions are met [76, 84, 85].

Psychological aspects of iodine
prophylaxis in the conditions of a full-scale
war in Ukraine as a result of the armed
aggression of the Russian Federation

In connection with the military aggression of the
Russian Federation against Ukraine, from February
24, 2022, martial law was introduced in the country
[86], being now ongoing.

According to the WHO, a full-scale war in any
country is the most severe emergency situation that
leads to disruption of normal living conditions and
activities of people in all involved territories, result-
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YEHUX TEPUTOPISIX, IO MPU3BOIATh 00 MOXYTb ITPU3-
BECTU IO BEJIUKMX JIOACHKMX i MaTepiaJlbHUX BTpaT Y
JIOBFOCTPOKOBi mepcrnekTuBi. Han3zBuyaitHi cuTyauii
(30pofiHi KOH(MJIIKTH, CTUXiliHI JMxa Ta iHOI Ty-
MaHiTapHi KpU3M), 3HAYHO MOCUJTIOIOTh PU3UK PO3JIaliB
MCUXIYHOTO 3I0POB’sl.

BHacigok HeKOHBEHLIMHUX Aiid 3 00Ky KpaiHU-arpe-
copa, pi3Ko 3pocjia 3arpo3a BUKOPUCTaHHS 30poi Maco-
BOTO 3HMIIECHHSI, 30KpeMa — SJIepHOi, iCHYIOTh IIO-
TEHIIiIHi 3arpo3¥ HABMUCHOT'O Ta HEHABMUCHOTO IIOIII-
KOJ>KEHHST Ta pyHHYBAaHHS MPAIIOI0YNX 00’ €EKTIB smep-
HOTO NaJIMBHO-EHEPIreTUIHOTO KOMILIEKCY, Y TOMY YMCJIi
i 3 BUKMIOM pajaioakTuBHOro Homy. KpiM pusukiB Bu-
HUKHEHHS MPsIMOI palialliiiHOT 3arpo3u BHACiIOK 3ac-
TOCYBaHHSI $1IEpHO1 30pOi JIOKAJIbHOTO a00 MacOBaHOIO
3aCTOCYBaHHSI, TEPOPUCTUUYHUX aKTiB a00 TEXHOTEHHOI
aBapii Ha HayKoOBHUX 00’ekTax ab0 00’eKTaX aTOMHOI
MPOMMCIIOBOCTI, YCBiTOMJICHHS 11i€l 0araTOKOMIOHEHT-
HOI 3arpo3u CTBOPIOE NOAATKOBUIA eMOLIIMHUI CTpec K
ISl HaceJieHHsT YKpaiHu, TaK i IJisl TIepcoHaly 00’ €KTIB.

BOO3 6yna po3pobjieHa cucteMa HalaHHS JOITOMOI'U
y cdepi MCUxXiuyHOro 340pOB’ST Ta IMCUXOCOLiaJIbHOI
nigrpumku (I3I1CIT) B gnepHux abo0 pamioOTiYHUX
HaJ3BUYAMHUX cUTyalliii [13], 1€ HAroJIOUIyeThCS, 110
OCKIiJIbKU oaHa TpodilakTUKa IMTOBMHHA 3aCTOCOBYBA-
TUCS ITOBOJI IIBUAKO Yy pa3i HEOOXiZHOCTI (y BUMOAAKY
MiATBEPIKEHOTO BUKUIY PamiOaKTUBHOIO #OIy), TO
MPOBEACHHS 1IbOTO 3aX0Ay Ma€ OYyTU TPYHTOBHO ITiro-
TOBJIEHVM 1 CYIPOBOKYBaTUCS iH(pOPMALifHOIO KaM-
MaHi€lo, Mia yac SIKO1 y MpocCTiid (popMi MOSICHIOIOTHCS
NPUYMHU Ta YMOBU €(DEKTUBHOIO 3aCTOCYBaBaHHSI MO~
Hoi mpodinakTuku. Ha erami ruiaHyBaHHS ClTif 3a371a-
JIETilb OMPUJIIOMHIOBATH 1 MOIIMpPIOBAaTU iH(hOpMalliliHi
MaTepiajii Ipo HOoAHY MPo@ilaKTUKY, 11100 3MEHIIUTH
BIIUYTTS HEBU3HAUYEHOCTI aJropuTMy Aiil, 3arajbHe
eMolliliHe HampyKeHHS i 3aHEMOKOEHHS 3 TIPUBOJY IT10-
OiuHMX edekTiB ommumy Kajito Ta 3abe3redynTu 00i3-
HaAHICTb HACEJICHHSI CTOCOBHO JIOTICTUYHMX Ta iHIIMX
MpakKTUYHUX aCMeKTiB, 30KpeMa HeIOLiJIbHOCTI BUKO-
pucTaHHsI 6i0g00aBOK, CITMPTOBOTO PO3UYMHY HOAY TO-
110, a TAKOX «IIPO(PIIAKTUIHOTIO» IIPUITOMY MOIUIY Ka-
JIito 6e3 BiAMOBIAHOTO PO3MOPSIKEHHS YITOBHOBAXKEHUX
¢axiBIIiB.

BUCHOBKHA

1. ITpu aBapisix Ha MiANPUEMCTBAX SAEPHOI EHEPreTUKHU
Ta TPOMMCIOBOCTiI, TaK caMoO SIK i IpU OYyIb-SIKUX
pagialiifHUX iHLMAEHTAX, MOXJIMBE HAIXOIKEHHS 10
HaBKOJIMILIHbOTO CEpeAOBMIIA PalioaKTUBHOIO Hoay 3
pe3yJIbTYIOUYUM OMPOMiHEHHSIM sIK (paxiBLIiB, TaK i Hace-
JIEHHSI B3araJjli BHACJIiI0K MOro iHKoprnopaiii.

ing in or capable of the large human and material
losses in the long term. Emergency situations
(armed conflicts, natural disasters and other
humanitarian crises) significantly increase the risk
of mental health disorders.

As a result of unconventional actions on the part
of the aggressor country, the threat of using
weapons of mass destruction, in particular nuclear
weapons, has increased dramatically. There are
potential threats of intentional and unintentional
damage and destruction of working facilities of the
nuclear fuel and energy complex, including those
with the release of radioactive iodine. In addition
to the risks of a direct radiation threat as a result of
the use of nuclear weapons of local or mass use,
terrorist acts or man-made accidents at scientific
facilities or facilities of the nuclear industry, the
awareness of this multi-component threat creates
additional emotional stress both for the population
of Ukraine and for the personnel of energy or
industrial plants and facilities.

WHO has developed a system for providing assis-
tance in the field of mental health and psychoso-
cial support (PSPSP) in nuclear or radiological
emergencies [13], which emphasizes that since
iodine prophylaxis should be applied rather quick-
ly if necessary (in the case of a confirmed release of
radioactive iodine), the implementation of this
event should be thoroughly prepared and accom-
panied by an information campaign, during which
the reasons and conditions for effective use of
iodine prophylaxis are explained in a simple form.
At the planning stage, informational materials
about iodine prophylaxis should be publicized and
distributed in advance to reduce the feeling of
uncertainty about the algorithm of actions, gener-
al emotional tension and anxiety about the side
effects of potassium iodide, and to ensure public
awareness of logistical and other practical aspects,
in particular, the impracticality of using bio-addi-
tives, alcohol solution iodine, etc., as well as «pro-
phylactic» intake of potassium iodide without the
appropriate order of authorized specialists.

CONCLUSIONS

1. In the event of accidents at nuclear power plants
and industry enterprises as well as in any radiation
incidents the radioactive iodine may enter the
environment with the resulting exposure of both
specialists and the general population due to its
incorporation.
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2. €1MHUM eEeKTUBHUM 3aCO00M MpPOdiJaKTUKU MPO-
MEHEBOTO ypaXXeHHS padioaKTUBHUM HOAOM MpU MMO-
BIpHOCTI oro iHKopropallii ado HeBIOB3i micis 1i mo-
yaTKy € TIpUIAOM TIpernapatiB cTadiibHOTO Hony (aBapiii-
Ha onHa npodinakTuka).

3. ABapiiiHa lonHa npo@inakTrKa pe3yabTaTUBHA JHILIE
LIUISIXOM 3aCTOCYBaHHSI IpenapariB Kadito ioauay adbo
KaJito #Mojaty y 4iTKO 3a3HauyeHUX J03aX CIeliaIbHUX
(hapManieBTMUHUX (HOPM TSI BiIMOBIAHUX TOIYJISIIINA-
HUX TPYIL.

4. Henpumyctrumo/0e3riIy310 HamaraTucsl IIPOBOIUTH
aBapiiiHy HoaHy MpodilakTHUKy IpernapataMu abo Xxap-
YOBUMMU J00aBKaMu, MPU3HAYEHUMU JIJIsI KOPEeKIlii Hec-
Tayi ilony y HaceJleHHsI paifOHiB 300HOI eHeMil.

5. Henpunyctumo i Hebe3neuyHo IpodyBaTU NPOBOAUTHU
aBapiiiHy HWoaHy MpodilakTUKy ILLIIXOM IpUHAOMY
CITMPTOBOIO PO3YMHY MOMYy MJII 30BHIllTHBOTO 3aCTOCY-
BaHHSI.

6. Henpunyctimo i HeGe3rmeyHo nmpoOyBaTh IMPOBOAUTH
aBapiiiHy MoaHy Mpo@iTakKTUKY LUISIXOM TTPUHAOMY PO3-
yuHy Jlroros.

7. Hempumyctnmo/6e3riry3n0 mpoOyBaT IIPOBOIUTHU
aBapiifiHy MomHy nMpodinakTUKy IUISTXOM HaHECEHHS Ha
LIKipy Tijla po34MHYy HOAy IS 30BHIIIHBOTO 3aCTOCY-
BaHHSI.

8. IIpoBeneHHs1 aBapiiiHOI HOAHOI MPOMIiIaKTUKUA CYM-
POBOJIKYETHCSI PUBMKOM MOOIYHUX e(dEeKTiB, KOTPUMMU,
MpoTe, CJig HEOAMiHHO HEXTYBATH 3 OTJISIIy Ha HACTiIKKU
OINPOMiHEHHS, SIKi BiIBEpPTalOThCS 3aBOSIKM il MOmHiMI
npodinakTHlLi.

9. IlpoBeneHHs aBapiliHOI OAHOI MPOGIIAKTUKH IIPO-
TUIIOKa3aHe ocobaM 3 TilepuyTIMBICTIO A0 MOy, a Ta-
KOX XBOPUM Ha reprnetrdopMHUil nepMaTuT (dermatitis
herpetiformis), rimokoMruieMeHTeMiuHII BacKyIiT (hypo-
complementemic vasculitis) a00 X ypomKeHy MiOTOHIIO
(myotonia congenita).

10. PimeHHs Mpo MOBTOPHMIA MPUIOM IMpenapaTiB cTa-
OinbHOrO Momy K 3aco0iB aBapiiiHOT MpO@inTaKTUKU
MMPUIMAETHLCS BUKITIOUHO (PaxiBLISIMU, BUXOISIUM 3 00CTa-
BUH pajialliifHOi cUTyallii Ta yMOB TiepeOyBaHHS JIOEH.
11. YiTKi miaHu TOTOBHOCTI IIOA0 MOXJIMBUX pajialliii-
HUX iHLIMAEHTIB Ta BAAJI0 MPOBEAEHI BiAMOBIAHI MPEeBEeH-
TUBHI 3aX01, BKJTIOYAIOUM aBapiiiHy MomHy mpodirak-
TUKY, BUPILIATBLHO BaXXJIUBi IJ11 €(PEKTUBHOTO i YCITillI-
HOTIO pearyBaHHS MpU TaKUX TTOIisIX.

12. IligrotoBka Ta 3ailiCHeHHS aBapiliHOI HOmHOI
npodiIaKTUKKU MA€E CyPOBOAXKYBAaTUCH Y3rOAKEHOIO Ha
JIep>KaBHOMY piBHi iH(oOpMaIliifHOIO KaMITaHi€ 3ais
MiHiMi3allii SIK CyTO pafialliiHUX pU3UKiB, TaK i 11 30e-
PeKeHHSI IICUXOJIOTIYHOTO 340POB'ST HaceJIeHHS.

2. The only effective means of preventing the radi-
ation damage with radioactive iodine in event of its
incorporation or shortly after its onset is the
administration of stable iodine preparations
(emergency iodine prophylaxis).

3. Emergency iodine prophylaxis is effective only
through the use of potassium iodide or potassium
iodate preparations in clearly indicated doses of
special pharmaceutical forms for the relevant pop-
ulation groups.

4. It is inadmissible/senseless to try to carry out the
emergency iodine prophylaxis with drugs or food
supplements intended for the correction of iodine
deficiency in the population of goitre-endemic
areas.

5. It is unacceptable and dangerous to try to carry
out the emergency iodine prophylaxis by taking an
alcohol solution of iodine for external use.

6. It is unacceptable and dangerous to try to carry
out the emergency iodine prophylaxis by taking
the Lugol’s solution.

7. It is unacceptable/pointless to try to carry out
the emergency iodine prophylaxis by applying an
iodine solution for external use to the skin of the
body.

8. The implementation of emergency iodine pro-
phylaxis is accompanied by the risk of side effects,
which, however, must be neglected in view of the
consequences of exposure, which are averted
thanks to this iodine prophylaxis.

9. Emergency iodine prophylaxis is contraindicat-
ed for persons with hypersensitivity to iodine, as
well as for patients with dermatitis herpetiformis,
hypocomplementemic vasculitis, or myotonia
congenita.

10. The decision on repeated administration of
stable iodine preparations as means of emergency
prophylaxis should be made exclusively by the
experts, based on the circumstances of radiation
situation and conditions of people’s stay.

11. Clear preparedness plans for possible radiation
incidents and successfully implemented appropri-
ate preventive measures, including emergency
iodine prophylaxis, are crucial for an effective and
successful response to such events.

12. The preparation and implementation of emer-
gency iodine prophylaxis should be accompanied
by an information campaign coordinated at the
state level in order to minimize purely radiation
risks and to preserve the psychological health of
the population.
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YkpaiHa

Yukanosa IpuHa lpuropiBHa — KaHAUAAT MeUUYHUX HAYK,
CTaplnii HayKoBMit cniBpobiTHMK, Bigain pagiauiiiHoi eH-
nokpuHonorii, IHcTuTyT KnitivyHoi pagionorii HHLPM, m. Kuis,
YkpaiHa

MypasitoBa IpyuHa MukonaiBHa — KaHAMAAT MEAUYHUX Ha-
VK, HAQyKOBMI cniBpobiTHUK, BigAin pagialinHoi eHLOKpUHO-
norii, IHcTuTyT KNiHivyHOT papionorii HHLPM, m. Kwuis,
YkpaiHa

Dom6poBcbka Hatania CepriiBHa — KaHaupgat meguyHuUx
Hayk, HHLIPM, m. Kuis, YkpaiHa

85. U.S. Department of Health and Human Services, Food and Drug
Administration, Center for Drug Evaluation and Research (CDER).
Potassium iodide tablets shelf life extension. Guidance for federal
agencies and state and local governments. 2004. 9 p.

86. Decree of the President of Ukraine dated February 24, 2022 on the
introduction of martial law [Internet resource]. Access mode:
https://www.president.gov.ua/documents/642022-41397 Ukrainian.
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