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LepxasHa ycmarosa "HauioHanbHuli Haykosul ueHmp padiauitiHoi
meduyuHu, 2emamoroeii ma oHkonoeii HAMH Ykpainu", m. Kuis, YkpaiHa

BIIKB XAPYOBOI'0 3AMI3A HA POIBHTOK
XBOPOb ANIMERTAPHOI0 FEHE3Y

Pe3rome. OOHUM 3 OCHOBHUX 3a80aHb Cy4acHOi MeQUUUHU € po3pobka ma enposadxeHHs1 e(heKmuBHUX WupokoMacwmabHux
npoepam wo0do onmumisauii AKicHo20 ma KinbKicHO20 cknady Xxap4osux pauioHie. HuHiWHI ekonoaidHi ymosu (3abpyOHeHHs
rpyHmie necmuyudamu, eaxkumu Memanamu, padioHyknidamu moujo) nompebyromb NOCMIUHO20 KOHMPO ma Kopekuil
n1acmuyHo20, eHepeemu4YHo20 ma Kamarsnimu4Ho2o KOMIOHEHmI8 ixi. 3ani3o, sk i iHepedieHm, € 8aXnugow CK1ado8ow
eHepaemuyHo20 0bMiHy, cuHme3y HykneiHosux Kucrom, nposnighepauii KnimuH mowo.

[na npogpinanmuku 3anizodegpiyumHoi aHemii (30A) animeHmapHo020 MOXOXKeHHsI HeobXiOHO WeUdKO ma eghekmueHo
10M0BHIVBAMU 8Mpamu, a maKkox 3anacu 3anida 8 opaaHiami. LiboMy cripusie ceoedacHe 36inbWeHHs 1020 Ha0X0OKeHHs 3
ixero. HalpauioHanbHiwut cnocib — ye obrpyHmosaHi diemudHi pekomeHAauji, 30kpema docmamHsi pi3HoMaHimHicms xapyy-
8aHHS, 8UKOpUCMaHHs MPodyKmie meapUHHO20 MOXOAXKEHHS], PEHOBUH, WO 36inbulytomb 3aC80EHHS 3arisa.

Mema. OuiHumu 3abesneyeHicmb xumernie padioakmueHo 3abpydHeHux mepumopiti YkpaiHu 3anizoM ma ecmaHosumu
8M1/1U8 OCMAaHHb020 Ha PO38UMOK X80p0b aniMeHmapHO20 reHe3y.

Mamepianu ma memodu. [ns ouiHku 3abe3nedeHocmi HaceneHHs: mepumopitl, wo nocmpaxdanu eid Hacniokie asapii Ha
YAEC, aniMeHmapHUM 3ari30M ma 8U3HaYyeHHs Lio20 8M/usy Ha 3axeoptogaHicmb | CMepmHicmb fpoaHani3oeaHo epyry ocib
npaue3damHo20 eiky (Jonosiku ma xiHku eikom 18-29, 30-39, 4060 pokie Ha momeHm asapii Ha YAEC), ki mewkatompb Ha
€Koro2iyHo Hebe3neyHux mepumopisx XKumomupcekoi obracmi.

[Lhxepenom 8uxidoHoi iHghopmauii dns enidemionoaiyHo2o AocnidxeHHs ma aHanisy 6ynu enacHi cnocmepexeHHss ma daHi 1Y
"YKpaiHcbkull yeHmp iHgbopmauiliHux mexHonoaili ma HauioHanbHo2o peecmpy MO3 YkpaiHu". 3azanbHa Kinbkicmb —
163 047 oci6 obox cmamed, Yornosikie — 72 654 (44,6 %), xiHok — 90 393 (55,4 %).

3acmocosaHo memodu: 6ibriocemaHmuyHUl; meopemuyHul aHani3 i3 y3azanbHeHHs1 daHux wjodo npobremu 300pos's ma
XapyyeaHHs1 HaceneHHs1 Hebnazornosny4YHUX pe2ioHie YkpaiHu; MameMamuyHa cmamucmuka.

Pe3ynbmamu. Ceped HacerneHHs, sike MelKae Ha padioakmueHo 3abpydHeHux sHacnidok aeapii Ha HAEC mepumopisix, 3ani-
30degpiyumni aHemii diaeHocmyromscs 8i0 60 00 65%.

[Nepwonpu4uHo0 Hecmayi He3aMiHHUX PeYO8UH, y MOMY YUCHi 3ani3a, y XxapdysaHHi € 3HUXeHHS (v 2,0-2,5 pa3a) eHepaosum-
pam ma 3MmeHweHHs 06'emy exusaHoi ixi. OKpiM moeo, nowmosxom 0o Oeghopmauii Criie8iOHOWEHHS] MiXK eceHyjanbHUMU
peyosuHaMU 8 pauioHi € 36inbLEeHHs 8XUBaHHSI MEXHOM02IYHO rnepepobrneHux ma 3abpydHeHUX aHmporno2eHamu npodykmie.
Hawumu docnidxeHHAMU 8CmMaHO8IMeHO, W0 XapyysaHHS sK YOro8iKie, mak i XiHoK He 8i0nosidano pekomMeHO08aHUM 8enudU-
Ham. Tak, pauioHu Yornosikie pi3Hux 2pyn iHmeHcusHocmi npaui 6ynu Halbinbw degiuumHumu 3a eMicmom M'sca ma M'sco-
npodykmie — 0o 55 %, pubu ma pubonpodykmie — do 72 %, Moroka ma mMonokonpodykmie — 0o 57 %, ¢ppykmie — o 58 %.
lpu ybomy 8oHU crioxueanu Hadnuwiok xniba, 606osux, Kpyn, cana, Kapmoni, cMemaHu, sieub.

Hatipo3banaHcosaHiwum 6yrno xapdyeaHHs XiHoK. Tak, Hecmada xniba ma xnibobynoyHux eupobie cmarosuna 41,4 %, m'aca
ma m'sconpodykmie — 63,9 %, monoka ma monokonpodykmie — 0o 40,0 %, osovie — 0o 25,5 %, cupy meepdozo — do 80,0 %
6i0 pekomeHO08aHUX 8enuYUH. [pu YoMy XiHKU crioxueanu HadmuwoK Kpyn, sseub, Kapmonai ma KoHoumepcbKux supobie.
Bwmicm 3aniza y pauioHax xapyyeaHHsl Y0/o8iKie, He3anexHo 8i0 hi3U4HO20 HasaHMAaXEHHS], nepesullysas PeKoMeHA08aHiI
eenuyuHu 8id 12,0 0o 28,0%. [lpu ubomy, y pauioHax xap4yysaHHs XiHOK Hecmaya 3ani3a cmaHosuna 13,2-34,0%.
BucHoeku. BukopucmaHHs MixHapoOHuUx modeneli npogbinakmuku 3anizo0ehiyumHux cmatie ceped HaceneHHs, ke Mel-
Kae Ha mepumopisix Ykpaiu, wjo nocmpaxdarno eid asapii Ha YAEC, nompebye iHghopmauii ujo0o docmosipHUX OUIHOK | nepe-
niky demozpachiyHux daHUX Npo oviKysaHy mpuesanicmb XUMmmsl, 3aXe0p08aHiCMb Ha 3MOSIKICHI HOBOYMBOPEHHST ma cMepm-
Hicmb 6i0 IHWUX MPUYUH.

Knrovoei cnoea: animeHmapHe 3ani3o, eeMose 3asi3o, 3anizo0eiyumHi aHemii, npoghinakmuka, HaCceneHHs eKosI02i4HO
Hebe3rne4yHux pezioHie, asapid Ha YopHoburnbcekil AEC.

I. Matasar, L. Petryshchenko, A. Chernyshov
State Institution "National Research Center for Radiation Medicine,
Hematology and Oncology of the NAMS of Ukraine", Kyiv, Ukraine

INFLUENCE OF DIETARY IRON ON THE DEVELOPMENT
OF DISEASES OF ALIMENTARY GENESIS

Abstract. The main task of modern medicine is the development and implementation of effective large-scale programs aimed
at optimizing the qualitative and quantitative composition of food rations. Modern environmental conditions (pollution of soils
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with pesticides, heavy metals, radionuclides, etc.) require constant control and correction of the plastic, energetic and catalytic
components of food. Iron, as a food ingredient, is an important component of energy metabolism, synthesis of nucleic acids
and cell proliferation.

To prevent iron-deficiency anemia (IDA) of alimentary origin, it is necessary to quickly and effectively replenish the losses and
reserves of iron in the body, which is possible with a timely increase in the supply of this trace element with food.

The most rational ways to prevent IDA of alimentary genesis can be substantiated dietary recommendations that take into
account a sufficient variety of nutrition, the use of animal products, and substances that increase the assimilation of iron.
Aim. To evaluate the supply of iron to residents of radioactively contaminated territories of Ukraine and to establish the impact
of the latter on the development of diseases of alimentary origin.

Materials and Methods. In order to assess the supply of iron to the population of the territories affected by the consequences
of the accident at the Chernobyl Nuclear Power Plant (ChNPP) and to determine its impact on morbidity and mortality, a cohort
of people of working age (men and women aged 18-29, 30-39, 40-60 years old at the time of the accident at the ChNPP),
who live in ecologically dangerous areas of Zhytomyr region, was analyzed.

The source of initial information for epidemiological research and analysis was own observations and data from the Ukrainian
Center for Information Technologies and the National Register of the Ministry of Health of Ukraine. The total cohort consisted
of 163,047 people of both sexes, including: men — 72,654 or 44.6%, women — 90,393 or 55.4%.

To achieve the goal, the following methods were used: bibliosemantic; theoretical analysis of the generalization of data on the
problem of health and nutrition of the population living in disadvantaged regions of Ukraine; mathematical statistics.

Results. Between 60 and 65% of the population living in areas radioactively contaminated by the accident at the Chernobyl
nuclear power plant are diagnosed with iron-deficiency anemia.

The primary cause of the lack of essential substances, including iron, in food is a decrease (by 2.0-2.5 times) in energy expen-
diture and a decrease in the volume of food consumed. In addition, the impetus for the deformation of the relationship between
essential substances in the diet is the increase in the use of technologically processed and anthropogenically contaminated
products.

Our research established that the nutrition of both men and women did not meet the recommended values. Thus, the diets of
men of different groups of labor intensity were the most deficient in the content of meat and meat products — up to 55%, fish
and fish products — up to 72%, milk and milk products — up to 57%, fruits — up to 58%. At the same time, they consumed a sur-
plus of bread, legumes, cereals, lard, potatoes, sour cream, and eggs.

The most unbalanced was the nutrition of women. Thus, the shortage of bread and bakery products was 41.4%, meat and
meat products — 63.9%, milk and milk products — up to 40.0%, vegetables — up to 25.5%, hard cheese — up to 80.0 % of the
recommended values. At the same time, women consumed an excess of cereals, eggs, potatoes and confectionery.

The content of iron in the diets of men, regardless of physical exertion, exceeded the recommended values from 12.0 to 28.0%.
At the same time, the lack of iron in women's diets amounted to 13.2-34.0%.

Conclusions. The use of international models for the prevention of iron-deficiency conditions among the population living in
the territories of Ukraine affected by the accident at the Chernobyl nuclear power plant requires information on reliable esti-
mates and a list of demographic data, life expectancy, incidence of malignant neoplasms, and mortality from all causes.
Keywords: dietary iron, heme iron, iron-deficiency anemia, prevention, population of ecologically dangerous regions, accident
at Chornobyl NPP.

Bertyn. CnokoHBiKy npvpoga BunpobyBe NOACTBO. Introduction. From time immemorial, nature has

Mwu cTukaemoch i3 6e3nivyo HOBKX 3aXBOPOBaHb, ETiO-
OTist BUHUKHEHHS! SIKMX NOoTpebye peTenbHOro BUBYEH-
HS. He 3aBXaM My NCMXOMOriYHO HanawToBaHi NpoTH-
AiaTn xBopobam, NoB'a3aHUM 3 fieto isnyHux yum Gio-
NOTYHUX YNHHUKIB.

[lo nikapis YacTo 3BepTalOTLCA NALIEHTU i3 3aXBOPHO-
BaHHAMM, €TIONOril0 Ta KNiHIYHY CUMNTOMATUKY SKUX
BaXXKO KOHKPETWU3YBaTW Ta BiQHECTM 4O MEBHOI HO30M0-
rii. Taki xBopi, $IK MpaBWno, TpUBanNo NiKylTbCA Y
¢haxiBuiB pi3HOro Npointo. 3 Yacom y HUX MOXYTb
PO3BMHYTWUCH MCUXOMNATUYHI peakLii, HEBPO3N TOLLO,
yepes L0 BMHWKAE HEAOBIpa A0 MEANULMHM.

Yacto xBopobnuBi cTaHu, 0OyMOBMEHI HECTayelo B
opraHismi aniMeHTapHWX CMonyk, SKICTIO Ta KifbKICTHO
cnoxutoi ixi. Y cBiTi npubnuaHo 20% HaceneHHs
CTpaxdae Ha siBHy abo mpuxoBaHy HecTauy 3anisa.
Lle# HesaMiHHU efleMEHT € OCHOBHWM CTPYKTYPHUM
KOMMOHEHTOM reMOrfobiHy KpOBi Ta reMOBMILLYHOUMX
depMeHTiB — KaTanasu, nepokcuaasu i LUTOXPOMOKCU-
Jasu, SKi € roNoBHUMK KaTanisatopamMu OKUCNoBanb-
HO-BifHOBHMX npoueciB. [dediunT 3anisa € ogHieto 3

given humanity trials. We are faced with many new dis-
eases, the etiology of which requires careful study. We
are not always psychologically determined to counter-
act diseases associated with the action of physical or
biological factors.

Doctors are often contacted by patients whose etiol-
ogy and clinical symp-toms of diseases are difficult to
specify and attribute to a specific nosology. Such
patients, as a rule, are treated for a long time by spe-
cialists of various profiles. Over time, such patients
may develop psychopathic reactions, neuroses, etc.,
which leads to distrust of medicine.

Often, painful conditions caused by a lack of alimen-
tary compounds in the body depend on the quality and
quantity of food consumed. In the world, approx-imate-
ly 20% of the population suffers from an obvious or hid-
den lack of iron. This essential element is the main
structural component of blood hemoglobin and heme-
containing enzymes: catalase, peroxidase and
cytochrome oxidase, which are the main catalysts of
redox processes. Iron deficiency is one of the causes
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MPUYMH po3BUTKY 3anizogediuuTHoi aHemii (30A). Ls
naTonoris Hanbinblie nowupeHa cepeq Aiten, nianit-
KiB Ta XiHOK pepTunbHOro Biky. bpak 3anisa BUKNMKae
PO3BMTOK FMMOKCMYHMX CTaHIB, SIKi y CBOK Yepry mogu-
(ikytoTb meTaboniyHi npouecu, Wo Npu3BOAUTL [0
PO3BWTKY AereHepaTuMBHMX 3MiH Y TKaHMHax Ta opra-
Hax. 3anexHo Big CTyMeHs Ta TpWMBanocTi 3anisoge-
tiumtHoro crany (30C) dopmyeTbca naTonoriYHum
BiAryk 3 oKy remMonoesy, WBMAKICTb pearyBaHHs agarn-
TaUiiHUX cucTeM, BiporigHicTb BUMHUKHEHHS 3[A Ta
BaXKiCTb nepebiry CynyTHIX 3aXBOPHOBaHb.

YacTo po3BuTKy aHeMii cnpusie eKOHOMIYHa cUTYaList
y KkpaiHi, fobpobyT HaceneHHs, MOXMMBOCTI NHoAew
30anaHCcOBaHO XxapyyBaTUCh, @ TaKOX 3AATHICTb opra-
HiB OXOPOHM 370pOB' 3a0e3neynTn CBOEYacHy Aiar-
HOCTVKY Ta MiKyBaHHS NaTONOMYHUX 3MiH.

Y Halu yac Benvka yeara npuainseTbcs B3aEMO3B'sA3-
Ky 30POB's NIOANHM Ta XapyyBaHHs. [xa posrnsagacTs-
CSl HE NULUE SIK KEePEno eHeprii, @ N SK YAHHUK, Lo
BMNMBA€E Ha (PyHKLIOHYBAHHS YCiX OpraHiB Ta cuctem
OpraHismy.

Tak, 3a HaWWMK JaHUMK, ceped AiTen, sk MeLka-
l0Tb Y perioHax 3abpyOHeHUX padioHyknigamu BHacHi-
Aok aeapii Ha YAEC, 30A giarHoctyetbes y 60-65 %.

OpHe i3 OCHOBHW 3aBAaHb Cy4yacHOI MeauuuHu —
po3pobKa, BMpOBamKEHHSI Ta OLiHKa edeKTUBHOCTI
LUMpOKOMACLUTABbHUX Nporpam, CrpsiMOBaHMX Ha onTu-
Mi3aLilo SKICHOro Ta KinMbKICHOTO CKMagy Xap4yoBuMX
paUioHiB, LLO CMOXMBAOTLCS OCHOBHOK Macok Hace-
neHHs1. Bxe cborogHi HeobXigHUI NOCTIMHUIA KOHTPOb
Ta KOpeKLisi MnacTUYHOro, EHEPreTMYHOro Ta Karani-
TUYHOTO KOMMOHEHTIB i, 0COONMBO B YMOBaxX eKomno-
riyHoro Hebnaronomnyy4ys (3abpyaHeHHs 'PyHTIB NecTu-
umaamu, BaXKUMW MeTanamu, pagioHyknigamMu ToLo)
sk 3aci6 npodinakTvk1 aniMeHTapHUX Ta aniMeHTap-
HO-3aNEXHUX 3aXBOPIOBaHb, a TakKoX XBOPOO iHLIOMO
reHesy.

Meta. OuinnTn 3abe3neyeHiCTb XWUTENIB padioak-
TUBHO 3abpyaHeHWX TepwuTopii YKpaiHu 3anisom Ta
BCTAHOBUTY MOTO BMSIMB Ha PO3BUTOK XBOPOD animeH-
TapHOro reHesy.

Martepianu Ta metogu. [1ns ouiHk1 3abe3neveHocTi
HacesieHHs TepUTOPIN, Lo NOCTpaXaany Big Hacnigkis
aBapii Ha YAEC, animeHTapHMM 3ani3om Ta BU3HAYEH-
HS 0ro BNMBY Ha 3aXBOPIOBAHICTL | CMEPTHICTb Npoa-
Hani3oBaHo rpyny ocib npaue3naTtHoro Biky (4OMOBiKM
Ta XiHku Bikom 18-29, 30-39, 40-60 pp.), AKi NOCTiNHO
NPOXMBaKOTb Ha EKOMNOriYHO Hebe3neyHnx TepuTopinx
Xutommpcbkoi obnacri.

Ixepenom BuxigHoi iHdopmaLii gns enigemionoriy-
HOTO [OCHNiMKEHHS | aHanisy Oynu BnacHi cnoctepe-
XeHHA Ta gaHi [1Y "YkpaiHCbkuiA LEHTP iHbopmaLiiHmnX
TexHonorin" Ta HauioHansHoro peectpy MO3 Ykpaihu.
3aranbHa Koropta Hanivyeanma 163 047 ocib6 o6ox
cTaTel, cepeq sIKMX: YonoBiku — 72 654 abo 44,6 %,
XiHkn — 90 393 abo 55,4 % .

[ns OOCArHeHHs nocTaBreHOi MEeT 3aCTOCOBaHO
metoau: 6ibnioceMaHTUYHWIA; TEOPETUYHUIA aHani3 i3

of iron defi-ciency anemia (IDA). This pathology is most
common among children, adolescents, and women of
fertile age. Iron deficiency causes the development of
hypoxic con-ditions, which in turn modify metabolic
processes, that leads to the development of degenera-
tive changes in tissues and organs. Depending on the
degree and duration of the iron deficiency condition
(IDC), a pathological response from hematopoiesis,
the response speed of adaptive systems, the likelihood
of IDA and the severity of concomitant diseases are
formed.

Often, the development of anemia is promoted by
the economic situation in the country, the well-being of
the population, the ability of people to eat a balanced
diet, as well as the ability of health authorities to ensure
timely diagnosis and treat-ment of pathological
changes.

Now the relationship between human health and
nutrition is becoming very important. Food is consid-
ered not only as a source of energy, but also as a factor
affecting the functioning of all organs and systems of
the body.

According to our data, 60-65 % of children living in
regions contaminated with radionuclides as a result of
the Chernobyl accident are diagnosed with IDA.

The main task of modern medicine should be the
development, implementa-tion and the effectiveness
evaluation of large-scale programs aimed at optimizing
the qualitative and quantitative composition of food
rations consumed by the popu-lation majority. Even
today, it is necessary to constantly monitor and correct
the plastic, energy and catalytic components of food,
especially in conditions of envi-ronmental problems
(soil contamination with pesticides, heavy metals,
radionu-clides, etc.) as a means of preventing alimen-
tary and alimentary-dependent diseases, as well as
diseases of another genesis.

Aim. To assess the iron provision to residents of
radioactively contaminated territories of Ukraine and to
establish the influence of the latter on the development
of alimentary origin diseases.

Materials and Methods. To assess the population
provision of the territo-ries affected by the conse-
quences of the Chernobyl accident with alimentary iron
and determine its impact on morbidity and mortality, a
cohort of working age peo-ple (men and women aged
18-29, 30-39, 40-60 years at the time of the Chernobyl
accident) living in ecologically dangerous territories of
the Zhytomyr region was analyzed.

The source of initial information for epidemiological
research and analysis was the own observations and
data of the state institution “Ukrainian Center for in-for-
mation technologies” and the National Register of the
Ministry of health of Ukraine. The total cohort consisted
of 163,047 people of both sexes, including: men —
72,654 or 44.6 %, women — 90,393 or 55.4 %.



y3ararnbHeHHsl [aHuX LWoAo nmpobnemu 340poB's Ta
XapyyBaHHSI HacemneHHsl; mMaremaThyHa CTaTUCTVKa,
Lo BXOAATh 4O NporpaMu 3aniaHoBaHUX SOCHILKEHb.

[aHi HaTypHUX cnocTepexeHb CTaTUCTUYHO 06po0b-
nanucb 3a gonomorolo t-kputepito CT'iogeHTa ans
HesanexHux BuBIpoK, 3 BUKOPUCTAHHSM MiLeH30BaHoi
komn'toTepHoi nporpamu Microsoft Excel 3 nonepea-
HbOK MEPEBIPKOI TNOTE3N MPO HOPMAarbHWIA 3aKOH
po3noginy BMNAdKOBOI BeNWYMHW 3a KpuTepiem
Konmoropoea-CmupHosa [1].

Pe3ynbrati Ta o6roBopeHHs. 3aniso (nart. ferrum),
Fe — ue XiMiYHWUI enemeHT 3 aTOMHUM HOMepoM 26 y
NepioanYHIn cucteMi enemeHTiB. BignosigHo Ao knacu-
dhikauii BigHOCUTLCA [0 eceHuianbHWUX enemeHTis [2].

3ani3o HagxoQWTb JO OpraHiamy 3 xeto y ABox dhop-
Max — [BOBaNEHTHE reMOoBe 3arni30, 3 MPOAYKTiB TBa-
PUHHOTO MOXOMKEHHS: YepBOHEe M'SICO, CybnpomykTu
(neviHka, HUPKKM, cepue), NTuus, puba, MOpeEnpoayKTM
(6iogocTynHicTe 15-50 %), Ta TpMBaneHTHe HeremMoBe
3ani30 — 3 NPOAYKTIB POCIIMHHOIO NOXOMXeEHHS: 60608,
3rakoBi, cyxodpyktu Towo (biogocTynHicte Big 1 Ao
10 %).

lemoBe 3aniso € OOHWM 3 HaNBaXNMBILLMX MIKPO-
enemMeHTIiB K NS opraHiaMy MioguHu, Tak i B Linomy
ANS BCbOTO TBApMHHOMO CBIiTY. Moro BigHocsSTh A0
meTaniB xuTTs. 3aniso 6epe akTUBHY y4acTb y OOMiHi
PEYOBUH | BXOAUTb [0 cknagy baratbox 6inkie Ta dep-
MmeHTiB [3]. PiBeHb reMoBOro 3afisa B opraHiami niogu-
HU BMMBae Ha npouecy 0BMiHy Ta BUHUKHEHHS psay
3axBoptoBaHb. Y CBiTi npubnusHo 20% HaceneHHs
CTpaxaae Ha siBHy abo NpuxoBaHy HecTauy 3anisa [4].
Lis naTonoris Hanbinblue nowupeHa cepen Oiten, nia-
NITKIB Ta XIHOK ()epPTUIILHOTO BKY.

AnimMeHTapHe 3aniso, WO HaaXoOuTb [0 OpraHi3my,
Mae neBHi BigMiHHOCTi. BMiCT remoBOro ta HeremoBoro
3anisa y npogyKTax Ta pauioHi xap4yBaHHS! HaBe4eHO
y Tabn. 1.

Momix HaceneHHs, sike MeLKae y perioHax 3abpya-
HEHWX papioHyKnidamu BHacnigok asapii Ha YAEC,
3anisogediumTHi aHemii giarHoctyetbes y 60 — 65%
obcTexeHux. Cepep HUX NPOrPECMBHY aHEMItO cnocTe-
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To achieve this goal, the following methods were
applied: biblio-semantic; theoretical analysis and gen-
eralization of data on the health and nutrition problem
of the population living in disadvantaged regions of
Ukraine; mathematical statis-tics included in the pro-
gram of planned studies.

Data from field observations were statistically
processed using the Student’s t-test for independent
samples, using a licensed Microsoft Excel computer
program with preliminary testing of the hypothesis
about the normal distribution law of a random variable
according to the Kolmogorov-Smirnov criterion [1].

Results and Discussion. Iron (Latin: ferrum), Fe is a
chemical element with atomic number 26 in the
Periodic Table of elements of D. |. Mendeleev.
According to the classification, it belongs to Essential
Elements [2].

Iron enters the body with food in two forms — divalent
heme iron, from ani-mal products: red meat, offal (liver,
kidneys, heart), poultry, fish, seafood (bioa-vailability
15-50%), and trivalent non-heme iron from plant prod-
ucts: legumes, ce-reals, dried fruits, etc. (bioavailability
from 1 to 10%).

Heme iron is one of the most important trace ele-
ments both for the human body and for the entire ani-
mal world as a whole. It belongs to the metals of life.
Iron is actively involved in metabolism and is a part of
many proteins and enzymes [3]. The level of heme iron
in the human body affects the metabolic processes and
the occurrence of a number of diseases. In the world,
approximately 20% of the population suffers from obvi-
ous or latent iron deficiency [4]. This pathology is most
common among children, adolescents, and women of
fertile age.

Alimentary iron entering the body has certain differ-
ences. The content of heme and non-heme iron in
foods and diets is shown in Table 1.

Among the population living in regions contaminated
with radionuclides as a result of the Chernobyl acci-
dent, iron deficiency anemia is diagnosed in 60 to 65%
of respondents. Among them, progressive anemia was

Tabnuusa 1/ Table 1

BmicT remoBOro Ta HeremoBOro 3asi3a y NpoAykKTax i pauioHi xapyyBaHHA
The content of heme and non-heme iron in foods and diets

3aniso / Iron

(y noegHaHHi 3 6inkom) /
Heme iron (in combination

lemoBe 3aniso .
HeremoBe 3aniso

(ioHisoBaHe) /

with protein) Non-heme iron (ionized)

Jonsa y 3BuyanHomy pauioHi /

— 0, . [V
Con-tent in the usual diet 10-15% 85-90 %
BwmicT y M'acHux npoaykTax / 40 ¥ 60
Con-tent in meat products ° °
BwmicT y pocnuHHux npoaykTax / . . o
Content in plant-based products BiACYTHE / missing 100 %
BcmokTyBaHicTb y WKT / < 20-30 %! 3.5 9

= 0: — 0

Absorption in the gastrointestinal tract

37



Epwe 30p08's Ta mpo6inemm xapuyBakks Ykpaikn / One Health and Nuriton Problems of Ukraine 2/2024

38

piranu 3i 3HWKEHHSIM KOMIPHOro NOKasHuKa, iHodi Ao
0,5-0,4. Cepen XBOpUX NOMIYAETLCS aHI30LMTO3 Ta aHi-
30XPOMIsi EPUTPOLIMTIB 3 MaKpoLMTO30M [5, 6].

3ani3o sk iHrpeaieHT ki € BaXNMBUM KOMMOHEHTOM
€HEepreTMYHOro OOMiHY, CUHTE3y HYKMEIHOBUX KUCIOT
Ta nponicpepauii kniTuH [7]. Lie He3aMiHHUIA enemMeHT B
CTPYKTYpi remornobiHy KpoBi Ta dhepmeHTax, Lo BMi-
LWyKTb KaTanaay, nepokcuaasy Ta UMTOXPOMOKCMAA3y.
3ani3o € ronoBHNM KaTtanisaTopoM OKWUCMHOBamNbHO-BIA-
HOBHMX MpoueciB. BMIiCT reMoBoro 3anisa B opraHiami
niaTpUMyeTbC  rencuaunH-coeponoptTuHoMm [8], Lo
3abe3neyvye aganTaLito opraHiaMy B yMOBax MoOpyLUEH-
Hs1 MeTaboniaMy, 30Kpema npwu rinokcii, aHemii yn gedi-
LMTHOMY XapyyBaHHi [9].

HapxomkeHHs 3anisa i3 ki y BHYTPILIHE cepefoBu-
LLie opraHiaMy onocepegKoByETbLCS NOTYXXHUM peryns-
TOPHWUM MexaHi3MoM, sikuin BuedaB B. H. MeTtpos we y
1951 poui [10].

Perynauia HagxopkeHHs 3anisa [0 opraHismy Bif-
OyBaeTbCs B anikanbHil Ta 6azonarepanbHii membpa-
Hax eHTepouuTiB, Yepes ki BOHO NPOX0AMTb i3 NPOCBI-
Ty KULLKIBHUKa y Mnasmy KpoBi. AnikanbHa membpaHa
AndbepeHLIinoBaHUX eHTEPOLIUTIB HanpasneHa y npo-
CBIT KWLIKIBHMKA Ta cneuianisoBaHa AN TPaHCMOPTY
reMa i 3aKMCHOro 3anisa [0 KNiTUHW. ICHyTb Tpu
LUMSIXW TPaAHCMOPTYBaHHA 3anisa. Hambinb wmpoko
OXapaKTEPU30BaHU LUMSAX HaOXOMKEHHs 3anisa 3a
[OMOMOrol ABOBaneHTHoro TpaHcnoptepa DMT-1. Y
niTepaTypi onucaHo amiHOKWCNOTHY NOCRIAOBHICTb
DMT-1, oro coyHkuia Ta perynsauis [11].

TpaHCnopTyBaHHSA Ta BUKOPUCTaHHS 3anisa He 3arne-
XWTb Bifl NOrO BaneHTHOCTI, @ KOHTPOMETLCS Pepym-
3aneXHUMK TpaHCKpUNUinHUMK reHamm [12]. Tak, reH
CISD2 3abesnevye yHkuito Binka, SKUA MICTUTLCS Y
MITOXOHZPIAX i Kogye 3ani3o-cipyaHuii JOMEH, LLO Bigir-
pae LeHTpanbHy porb Yy peryntoBaHHi 06MiHy KasbLito
[13]. Big 6anaHcy 3ani3a 3anexaTb YTBOPEHHS opra-
HIYHOI Ta MiHEpPanbHOI KOMMOHEHTM KICTKOBOI TKAHWHMU,
O BMMMBAE Ha MexaHiamu pereHepauii Kictok [14],
MPUrHiYyIOYM aKTUBHICTb NYyXHOI docdartasu, Lo
YMHMTB NepeLlKkogy Ha 0BMiH KanbLito, 30Kpema crnpu-
1€ BUHUKHEHHIO paxiTy (puc. 1).

Puc. 1. Paxit

observed with a decrease in the color index, some-
times up to 0.5-0.4. among patients, anisocytosis and
aniso-chromia of red blood cells with macrocytosis
were noted [5, 6].

Iron as a food ingredient is an important component
of energy metabolism, nucleic acid synthesis, and cell
proliferation [7]. It is an essential element in the struc-
ture of blood hemoglobin and enzymes containing
catalase, peroxidase and cytochrome oxidase. Iron is
the main catalyst for redox processes. The content of
heme iron in the body is supported by hepcidin-ferro-
portin [8], which ensures the adaptation of the body in
conditions of metabolic disorders, in particular in
hypox-ia, anemia or malnutrition [9].

The intake of iron from food into the internal environ-
ment of the body is mediated by a powerful regulatory
mechanism, which was studied by V. N. Petrov back in
1951 [10].

Regulation of iron intake in the body occurs in the
apical and basolateral membranes of enterocytes,
through which iron passes from the intestinal lumen to
the blood plasma. The apical membrane of differentiat-
ed enterocytes is directed in-to the intestinal lumen and
is specialized for the transport of heme and iron oxide
to the cell. There are three ways to transport iron. The
pathway of iron uptake by the divalent DMT-1 trans-
porter is most widely characterized. the amino acid
sequence of DMT-1, its function and regulation are
described in the literature [11].

The transport and use of iron do not depend on its
valence, but is controlled by ferrum-dependent tran-
scription genes [12]. Thus, the CISD2 gene provides
the function of a protein found in mitochondria and
encodes an iron-sulfur domain that plays a central role
in regulating calcium metabolism [13]. The iron balance
de-pends on the formation of organic and mineral com-
ponents of bone tissue, which affects the mechanisms
of bone regeneration [14], inhibiting the activity of alka-
line phosphatase, which interferes with calcium metab-
olism, in particular, contributes to the occurrence of
rickets (Fig. 1).

Fig. 1. Rickets



[ucbanaHc 3anisa BRNMBaE Ha MNOLIKOOKEHHS
emani Ta nposiBu Kapiecy 3y6iB [15]. Hectavya 3anisa
BUKIMMKAE PO3BUTOK TMOKCUYHUX CTaHIiB, SKi y CBOK
yepry MoaudikytoTe MeTaboniyHi npoLecy, Lo NpusBo-
OUTb 0O PO3BUTKY JEreHepaTUBHUX 3MiH Y TKaHWHaXx i
opraHax.

lNepLuonpuunHO HecTadi He3aMiHHUX PEeYOBUH Y
Xap4yyBaHHi € 3HWkKeHHs (y 2,0-2,5 pasa) eHeproBuT-
paT i 3MeHLeHHs o6'emy cnoxuToi ixi. Kpim Toro,
MOLITOBXOM A0 [Aedopmauii ChiBBIOHOLWEHHS MiX
€CeHLianbHUMM pevyoBMHAMU B pauioHi € 30inblueHe
BXWMBAHHS TEXHOMOTYHO NepepobneHnx Ta 3abpyaHe-
HUX aHTPOMOreHamm NPOLYKTIB.

Hawumn gocnigxkeHHsAMU BCTAHOBMEHO, WO Xapuyy-
BaHHS SIK YOMOBIKIB, TaK i XiHOK He BianoBigano peko-
MEHJOBaHWM BenMuYuHaM. Tak, pauioHu XapyyBaHHs
YOIOBIKIB Pi3HMX rpyn iHTEHCUBHOCTI Npaui Bynu Han-
Ginbw AediunTHUMKM 3a BMICTOM M'sica Ta M'iCOMpo-
aykTiB — f0 55 %, pubu Ta pudonpogykTie — 0o 72 %,
MOiOKa Ta MOMOKONPOAYKTIB — 10 57 %, pykKTiB — 00
58 %. Mpn UbOMY BOHW BXWBaNMM HafnuMwoK xniba,
6060BMX, Kpyn, cana, KapTonni, CMETaHu, SiELb.

Hanbinbw posbanaHcoBaHum Oyno xapyyBaHHS
XiHoK. Tak, HecTaya xniba Ta xni6obynoyHmx BrpobiB
craHoswna 41,4 %, m'sica Ta m'aconpogykTis — 63,9 %,
Morioka Ta MornokonpogykTie — o 40,0 %, oBodiB — 10
25,5 %, cupy tBepaoro — go 80,0 % Big pekomeHaoBa-
HUX BENWYMH. Tpy LbOMY XIHKU BXWUBaNM HagsMLLIOK
Kpyn, Sielb, KapTonni Ta KOHAUTEPCLKMX BUPODIB.

Bucokuin piBeHb 3anisa B opraHiami Takox Mae CBOi
HeraTMBHI HacniaKkW, 30KkpeMa NpPUM3BOANTL 40 OKUCHOMO
cTpecy, nowwkomkeHHo OHK Ta 3arubeni kniTuH B opra-
Hax-MmilleHsx [16].

Ponb peno 3anisa B opraHiamMi BUKOHYE (hepuUTHH,
AKWA NPU HAANMLLKY iOHIB y BUrNIAai Fe?* cainuuntb npo
nepeBaHTaxeHHs opraHiamy 3sanisom [17]. Woro
OanaHc 3abe3neyyeTbCcs B3aEMOLIED MiX perynsTop-
HuMK Binkamm [18]. 3anizo, maroun BB Ha MeTabo-
Mi3M aMiHOKMCIOT, 30KpeMa apriHiH, L0 CUHTesye
noniamiHn, MigTPUMye CBI BanaHc nig Yac okucnio-
BanbHoro ctpecy [19].

AMIHOKUCIIOTY TBapUHHKX GiNKIB MigBULLYIOTH 3axmc-
Hy 30aTHICTb opraHiamMy. 3okpema BaniH, nenumH Ta
i3oMneiunH BNIMBaKOTL Ha EepuTPOnoe3 i MO3UTUBHO
KOpEentoTb 3 reMornobiHoM KpoBi. BeaxaeTbes, Lo
HaZNULLOK TUPO3WHY YUHWUTB Ait0 Ha MiHepanisaLito Kic-
TokK [20].

Y nepiog 3 1988 no 1992 pp. cnoctepiranock 3HU-
XEHHS1 BEMUYMHW BXMBAHUX HaceneHHsIM Oinkis TBa-
PUHHOTO MOXOMXEHHS!, OHAK iX paLioHN XapyyBaHHS y
1992 p. Oynu HambinbL 36anaHcoBaHi 3a aMiHOKMC-
NOTHUM CKNagoMm. Y Hall Yac HecTaya TBapUHHUX Gin-
KiB iCTOTHO noripLunna 6anaHc amiHOKWCIIOT B OpraHis-
Mi HacemneHHs.

JedopmoBaHe xapyyBaHHS Mae He abusike 3HaYeH-
HS NpY POpMYBaHHI MiHepanbHOT KOMMOHEHTH paLioHy
Ta MOXe BMNMBaTU Ha KOH(hOPMALLito | CTPYKTYPHY CTa-
GinbHICTb BinkiB y GioNOrivYHMX pigUHAX opraHiamy.

Mavacap LT, Merpuuenxo /1M, Yepuuwos A.B. / I, Matasar, L, Petryshchenko, A, Chernyshov

Iron imbalance affects enamel damage and the
appearance of dental caries [15]. Iron deficiency caus-
es the development of hypoxic conditions, which in turn
modify metabolic processes, that leads to the develop-
ment of degenerative changes in tissues and organs.

The root cause of the lack of essential substances in
the diet is a decrease (2.0-2.5 times) in energy con-
sumption and a decrease in the volume of food con-
sumed. In addition, the increased use of technological-
ly processed and anthropo-genic-contaminated prod-
ucts is an impetus for the deformation of the ratio
between essential substances in the diet.

Our research showed that the nutrition of both men
and women did not meet the recommended values.
Thus, the diets of men of different labor intensity
groups were the scarcest in terms of the content of
meat and meat products — up to 55%, fish and fish
products — up to 72%, milk and dairy products — up to
57%, fruit — up to 58 %. At the same time, they con-
sumed an excess of bread, legumes, cereals, lard,
potatoes, sour cream, eggs.

Women’s diet was the most unbalanced. Thus, the
shortage of bread and bakery products was 41.4%,
meat and meat products — 63.9%, milk and dairy prod-
ucts — up to 40.0%, vegetables — up to 25.5%, hard
cheese — up to 80.0% of the recommended values. At
the same time, women consumed an excess of cere-
als, eggs, potatoes and confectionery.

High iron levels in the body also have negative con-
sequences, in particular, they lead to oxidative stress,
DNA damage, and cell death in target organs [16].

The role of an iron depot in the body is performed by
ferritin, which, with an excess of ions in the form of
Fe?*, indicates an overload of the body with iron [17].
Iron balance is provided by interactions between regu-
latory proteins [18]. Iron, having an effect on the
metabolism of amino acids, in particular arginine,
which synthesizes polyamines, maintains its balance
during oxidative stress [19].

Amino acids of animal proteins increase the body
defense ability. In particu-lar, Valine, Leucine and
isoleucine affect erythropoiesis and positively correlate
with blood hemoglobin. Excess tyrosine is thought to
affect bone mineralization [20].

In the period from 1988 to 1992, there was a
decrease in the amount of ani-mal proteins consumed
by the population, but their diets in 1992 were the most
balanced in terms of amino acid composition.
Nowadays, the lack of animal pro-teins has significant-
ly worsened the balance of amino acids in the body of
the pop-ulation.

Deformed nutrition is of great importance in the for-
mation of the diet miner-al component and can affect
the conformation and structural stability of proteins in
body fluids.

Our studies have shown that the mineral component
of the diets of the popu-lation aged 18 to 60 years dif-
fered depending on physical activity. The most com-

39



Epwe 30p08's Ta mpo6inemm xapuyBakks Ykpaikn / One Health and Nuriton Problems of Ukraine 2/2024

40

Hawwumun gocnigkeHHsmu nokasaHo, LWo MiHepanbHa
KOMMOHEHTA paLjioHiB HaceneHHs BikoM Big 18 go 60 po-
kiB Oyna BigMIHHOW i 3anexana Big ¢i3M4HOro HaBaH-
TaXeHHs. Hanbinbl po3nosctogkeHuM OyB rnubokuii
AediunT KanbLilo Y pauioHi XxapdyBaHHS SiK YOMOBIKIB,
TaKk i xiHok. [Npu Hopmi ans Yonogikie 1200 mr/a, aedi-
UMT Kanbuito ctaHoBus Big 32,0 0o 44,0 %, a Ans XiHok
npwv Hopmi 1100 mr/g, HecTava konueanach Big 37,3 go
38,6 % BignoBiaHO.

BwmicT marHito B pauioHax xapyyBaHHsS 0OCTEXEHMX
YOMOBIKIB HE 3anexaB Big (Di3UYHOr0 HaBaHTAXKEHHS i
He 3aJ0BOINbHAB disionoriyHi notpedbu. Mpu Hopwmi
400,0 mr/g 6pak marHito crnocTepiraBcs Ha PiBHI Big
10,0 #o 23 %;, a y xiHok npu Hopmi 500,0 mr/g, Bigno-
BigHo Big 15,5 0o 41,8 %.

BmicT 3anisa y pauioHax 4onoBikiB, He3anexHo Big
(hi3M4HOrO HaBaHTaXeHHs, NepeBULLYBaB PeKOMEHOO0-
BaHi BenuumHu Big 12,0 o 28,0%, Toai SK pauioHu
XiHOK Oynu gediumntHmm — Big 13,2 go 34,0%.

3B'A30K MiXK OXMPIHHAM | AediunToM 3anisa MOXn-
BO MOB'A3aHWA 3 BWUCOKUM DIiBHEM rencuanHy.
MpuunHoto iHribyBaHHS BCMOKTYBAHHS 3anisa, MMOBIp-
HO, € NiaBULLEHa ekcnpecis rencuauHy B XUPOBIN Tka-
HWHI [21, 22].

OxwpiHHa abo agunouuTo3 (Big nat. adeps — xwp,
cano; cit — knitHa, 0s — cydikc, WO BKa3ye Ha HeiH-
thekuiiHe abo XpoHiYHe 3axBOPHOBaHHS) — Lie 3aXBO-
PHOBaHHS, MPU SKOMY HaAMMLLKOBUI HAKOMUYEHWIA XXUP
B OpraHiami nNpusBoAuTb [0 3MEHLUEHHSI CepenHboil
TPUBAIOCTI XUTTS Ta/abo 306inblUeHHs Npobnem 3i 300-
pos'am. JlloavHy BBaxalTb XBOPOK Ha OXWUPIHHS,
AKwWo Ti inaekc macu Tina (IMT) nepesuiye 30 Kkr/m?
(puc. 2).

mon was a deep calcium deficiency in the diet of both
men and women. With a norm of 1200 mg/day for men,
calcium deficiency ranged from 32.0 to 44.0 %, and for
women with a norm of 1100 mg/day, the deficiency
ranged from 37.3 to 38.6 %, respectively.

The magnesium content in the diets of the examined
men did not depend on physical activity and did not
meet physiological needs. At a norm of 400.0 mg/day,
magnesium deficiency was observed at the level of
10.0 to 23 %, and in women at a norm of 500.0 mg/day,
respectively, from 15.5 to 41.8 %.

The iron content in the diets of men, regardless of
physical activity, exceeded the recommended values
from 12.0 to 28.0 %, while the diets of women were
defi-cient — from 13.2 to 34.0 %.

The link between obesity and iron deficiency may be
related to high levels of hepcidin. The cause of iron
absorption inhibition is probably increased hepcidin
expression in adipose tissue [21, 22].

Obesity or adipocytosis (from Latin adeps - fat, fat;
sit-cell, “-0s-' is the suf-fix indicating a non-communica-
ble or chronic disease) is a disease in which excess
accumulated fat in the body leads to a decrease in
average life expectancy and/or an increase in health
problems. A person is considered obese if their body
mass index (BMI) exceeds 30 kg/m? (Fig.2).

Often, obesity occurs with an unbalanced vitamin
and mineral composition of the diet and high caloric
content of food with insufficient physical activity.

The obesity dynamics of the working-age adult pop-
ulation shows that the highest incidence rate was

DediunT / deficiency | Hopma / standard

MepenoxupiHHsa / pre-obesity

OxupiHHA | obesity

<18,5 18,5-24,9

>30

25,0-29,0

"

Puc.2. IHgekc macu Tina - Benu4umHa, Lo A03BOSISE OLiHUTU CTYNiHb BiANOBIAHOCTI Macy NAMHU Ao 1T pocTy
Fig. 2. Body Mass Index — a value that allows to assess the degree of correspondence of a person’s weight to

his height



YacTo OXMpiHHS BMHKKAE Yepe3 HelbanaHCOBaHWM
BiTaMiHO-MiHepanbHUA CKNaf, pauioHy Ta BUCOKY Kano-
PiAHICTb Xi NpW HEQOCTATHIN (i3UYHIN aKTUBHOCTI.

[JunHamMKa OXUpiHHS [OPOCNOro HaceNeHHs npaues-
[aTHOro BiKy CBIQUUTb, LLIO HANBULLMIA PiIBEHb 3aXBOPIO-
BaHocTi 6yB cepen ocib 18-29 pokie y 2019 poui, Skun
y 2022 poui 3Hu3mBcs Ha 50 %, Lo MOXNMBO NOB'A3a-
He 3 BOEHHUM CTaHOM B YKpaiHi, @ TakoX 3 NOpyLIEHHS-
MM B Xap4yBaHHi Ta HEPBOBMMW CTpECAMM.

Cepeq ocib 30-39 pokiB 3aXBOPIOBAHICTb Ha OXUPiH-
HA 3HAYHO HWX4Ya, a MOMDK HaceneHHs Bikom 40—
60 pokiB Haa4NULLKOBOI Baru B3arasi He 3apeecTpoBaHo.

3anisoBmiLLytodi dhepMeHTH, ki NpoaykytoTb dhoniky-
NAPHI KMITUHKM WMTONOAIOHOT 3a5103u, KatanisyloTb reHe-
paLito aKTUBHMUX hOPM KMCHIO, LLO CpUSiE NMPOoayKyBaH-
HIO TepeoigHUX ropMoHIB [23]. MopyLUEHHS DYHKLIOHY-
BaHHS 3an03u1 cepes HacerneHHs, NoTepninoro Big aBapil
Ha YAEC, cnpuumHuno ¢opMyBaHHS psisy 3axBOpHO-
BaHb. HedepmeHTaTUBHI aHTMOKCUAAHTU [il0Tb §K
Oydep ans HewTpanisauii BiNbHUX pagukanis, Hagu-
LIOK SIKMX BUKMWKAE CTPYKTYPHI MOLUKOMKEHHS KMiTWH,
PYWHYE TEHOMHY CTabinbHICTb Ta iHOYKYE MEXaHiamu
KaHUeporeHesy [24]. Ha 2021 pik 3axBoptoBaHiCTb Ha
310SIKICHI HOBOYTBOPEHHS! LLMTONOAIOHOI 3amo3un cepes
MeLLKaHLIB padioakTMBHO 3abpyaHEHWX TepuTopin cTa-
HOBMMA: 3apEECTPOBaHe YUCNO BUNAAKIB — S547; odiky-
BaHa KinbkicTb Bunapakis — 419,2; SIR (%) — 130,5; 95%
Ol - 119,6-141,4.

Cepen yyacHukiB niksigauii aBapii Ha YAEC (YITHA)
1986-1987 pp. (1994-2021 pp.) BigNOBiAHO: 3apeecTpo-
BaHe uucno Bunagkis — 453; odikyBaHe uMcno Bunad-
kiB — 100,6; SIR (%) — 450,3 Ta 95 % [ - 408,8-491,8.

LLono eBakynosaHux BignosigHo: (1990-2021 pp.) —
3apeecTpoBaHe 4ucno Bunagkie — 371; odikyBaHe —
98,9; SIR (%) — 375,1 Ta 95% [l — 337,0 — 413,3.

lNokasHWKK 3aXBOPIOBAHOCTI Ha BCi popMu paky
NepeBULLYIOTb HaLioHaNbHWA piBeHb TiMbKW Y rpyni
YIHA 1986-1987 pp. SIR (cTaHgapTu3oBaHe CriBBid-
HoLeHHs 3axsoptoBaHocTi) = 106,6 % (95 % Aosipuwii
iHTepsan [I: 104,9-108,5). Mae micue icToTHe nepesu-
LUEeHHs1 OYiKyBaHOro PIiBHS 3aXBOPHOBAHOCTI Ha pak
wmTonopibHoi 3ano3su cepeq YNHA -y 4,5 pasa, eBa-
KyroBaHux — y 3,8 pasa, MellKaHLiB pajgioakTMBHO
3abpyaHeHux TepuTopin — y 1,3 pasa.

3axBoptoBaHicTb XiHok YJIHA Ha pak MOmnouvHoi
3anosu y 1,6 pasa BuLLa 3a 04ikyBaHUN piBeHb. Y MeLl-
KaHOK 3a0pyaHEHNX TEPUTOPIN Ta eBaKyMOBaHNX TaKOX
BiJ3HAYaAETLCSA 3POCTAHHS LibOr0 NOKa3HMKa.

PiBeHb 3axBOpIOBAHOCTI Ha NiMOMM Ta Nnenkemii B
YINHA Ta eBakyroBaHux B 1,5 pasa nepesuLLye HaLio-
HanbHWUI piBeHb. Tak, AOCNISKEHHS HA OKPEMUX TepW-
TOpianbHO PO3Pi3HEHUX KOHTMHIEHTax [03BOSMIIO0
ineHTudikysatn 1085 Bunagkis okpemux hopm nenke-
mii cepen HaceneHHsi (1-19 pokiB) >KUTOMUPCBKOI,
Kuiscbkoi, YepHiricbkoi, Cymcbkoi obnacteit [25].

3MiHM y (hepOoKiHETUYHKX NpoLecax BNIUBaKTb Ha
nepebir Ta xapakTep rocTpux nenkemii, a HaanMULLIOK
3anisa Moxe OyTu NPOMOTOpPOM nevikemoreHesy [26].

Mavacap LT, Merpuuenxo /1M, Yepuuwos A.B. / I, Matasar, L, Petryshchenko, A, Chernyshov

among people aged 18-29 in 2019, which in 2022 de-
creased by 50%, which may be due to the martial law
in Ukraine and related eating disorders and nervous
stress.

Among people aged 30-39 years, the incidence of
obesity is significantly lower, and among the population
aged 40-60 years, overweight is not registered at all.

Iron-containing enzymes that produce thyroid follicu-
lar cells catalyze the generation of reactive oxygen
species, which contributes to the production of thy-roid
hormones [23]. Violation of the gland functioning
among the population of the regions affected by the
Chernobyl accident contributed to the formation of a
number of diseases. Nonenzymatic antioxidants act as
a buffer to neutralize free radicals, an excess of which
causes structural damage to cells, destroys genomic
stability, and induces mechanisms of carcinogenesis
[24]. As of 2021, the inci-dence of thyroid malignancies
among residents of radioactively contaminated areas
was: registered number of cases — 547; expected num-
ber of cases — 419.2; SIR (standardized incidence
ratio) (%) — 130.5; 95 % CI (confidence interval) —
119.6-141.4.

Among the participants in the liquidation of the
Chernobyl accident (PLC) in 1986-1987 (1994-2021),
respectively: registered number of cases — 453;
expected number of cases — 100.6; SIR (%) — 450.3
and 95 % Cl — 408.8-491.8.

For evacuees, respectively: (1990-2021) — regis-
tered number of cases — 371; expected number of
cases — 98.9; SIR (%) — 375.1 and 95% CI - 337.0 -
413.3.

The incidence of all forms of cancer exceeds the
national level only in the 1986-1987 PLC group SIR =
106.6 % (95% CI: 104.9-108.5). There is a signifi-cant
excess of the expected incidence of thyroid cancer
among PLC - by 4.5 times, evacuees — by 3.8 times,
residents of radioactively contaminated territories — by
1.3 times.

The incidence of breast cancer in PLC women is 1.6
times higher than ex-pected. Residents of contaminat-
ed areas and evacuees also showed an increase in
this indicator.

The incidence of lymphoma and leukemia in PLC
and evacuees is 1.5 times higher than the national
level. Thus, a study on separate geographically dis-
persed contingents made it possible to identify 1085
cases of certain forms of leukemia among the popula-
tion (1-19 years old) of Zhytomyr, Kyiv, Chernihiv, and
Sumy regions [25].

Changes in ferrokinetic processes affect the course
and nature of acute leu-kemias, and excess iron can
be a promoter of leukemogenesis [26]. The incidence
of lymphoma and leukemia in PLC and evacuees is 1.5
times higher than the na-tional level.
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3axBoptoBaHicTb Ha nimdomm Ta nenkemii B YJTHA Ta
eBakyioBaHux B 1,5 pasa nepesuLlye HaLiOHaNbHUNA
piBEHb.

PiBeHb 3axBOPIOBAHOCTI HA 3MOSIKICHi HOBOYTBOPEH-
HA NiMAOIQHOT, KPOBOTBOPHOI Ta CMOPIAHEHNX TKAHWH
y MeLUKaHLiB pagiauiiHo 3abpyoHEHUX TepuTopin He
nepeBwLLyBaB HauioHanbHui piseHb SIR = 88,9 (95 %
[l: 83,5-94,2) [27]. Ha npotuBary LboMy NOKa3HWKK B
YINHA 1986-1987 pp.: SIR = 144,7 (95 % [Jl: 134,6—
154,8) i B eBaKyoBaHWX i3 30HM BigvyxeHHs SIR =
142,5 (95 % Ol 127,1-157,9) — Gynu BuwwmMK 3a
HauioHanbHi NoKa3HWKW. BuBYEHHA BeNWYMHM pagia-
LiMHOro pU3UKy NenkeMil, K CKnagoBoi YaCTUHU OHKO-
remMaTtonoriyHMx 3axsoptoBaHb, B YJTHA Ha YAEC pae
nigcTaBw Ans BUCHOBKY, LIO BiH MogibHM 4o aHanoriv-
HUX JaHMX LWogo xibakycs (MeLlKaHLiB AMOHCLKUX MIiCT
Xipocimu Ta Haracaki), siki nepexwunu atomHe 6ombap-
AyBaHHs. [ligcTaBow ANa LbOro BWUCHOBKY CTanw
pesynbTaTii BUBYEHHS pafialiiHuX pu3uKiB nekemii B
aHaniTMYHOMy [JOCRIKEHHI, BUKOHAHOMY 3a MixHa-
pogHol yrogot Mk YkpaiHoio Ta CLUA B ranysi
BMBYEHHS edpekTiB YopHoOMnbebkoi aBapii (1999 p.).
Lle pocnimkeHHs cTano HanbinbLWIMM y CBITi Y Ll rany-
3i 3a poamipom koropTu YJTHA (110 645 ocib), konek-
TMBHOI 003X OMNPOMIHEHHS Ta KifbKIiCTIO BuNagkis
3aXBOpPOBaHb Ha JOCHi4XyBaHy NaTonorito.

lMigcymoByloun 3a3HayeHe, MOXHa KOHCTaTyBaTw,
O 3ani3o BMNMWBAE Ha MNAaTOMOriYHi 3MiHW B Pi3HUX
iEpapXiuyHUX CTPYKTypax.

BogHoyac Hemae eaguHOI OyMKM LIOAO NaTomnoril,
noB's3aHoi 3 AMcbanaHcoM 3anisa B opraHiami, 30Kpe-
Ma Mnpu OXWPiHHI Ta Kapieci 3y6iB. BMCBITNEHHA LMX
nopyLUEHb AACTb 3MOry NiABULLIMTU ePEKTUBHICTb Aiar-
HOCTVMKM Ta METOAIB Kopekuii 3MiH B 0OMiHi 3anisa.
BukopucTaHHs MixXHapOOHWUX MOAenen pusnKy 3aniso-
AediumnTy Ansa HaceneHHs, ke MeLIKae Ha TEpPUTOPIAX
YkpaiHu, Lo nocTpaxganu Big aBapii Ha YAEC, notpe-
Oye iHopMaLifHOI OCHOBM LLOAO AOCTOBIPHMX OLLHOK
i nepeniky aemorpadiyHnx 4aHnX (YACENbHICTb | CTPYK-
Typa HacefieHHs 3a MaTtepianaMu HauioHanbHOro
nepenucy, NOKasHUKN CepeaHbOi OYiKyBaHOI TpUBanoc-
Ti XUTTS, 3aXBOPIOBAHOCTI Ha 3NOSKICHI HOBOYTBOPEH-
HS1 Ta CMEPTHOCTI Bif yCix NpuumH). Kpim Toro, Heobxia-
HO BpaxyBaTy TaKOX BMMMB LUKIAMWBUX YUHHUKIB Pi3HOT
npMpoaM Ha BigNOBIOHMX TEPUTOPISX.

[ns nonepemxkeHHst 3[A aniMeHTapHOrO NOXOAKEH-
HA HeoOXxigHe wWwBuake Ta edEeKTUBHE MOMOBHEHHS
BTpaT i 3anaciB 3anisa B OpraHiami, O MOXIMBE Npu
CBOEYaCHOMY 30iNblUEHHI HAAXOMKEHHS LIbOTO MiKpO-
enemeHTy 3 ixeto. Hanbinbw pauioHansHAMKM cnoco-
Hamu 3anobiraHHs 3aniso-gediunTHux craHiB (34C)
aniMeHTapHoOro r'eHe3y MoXyTb ByTi 0BrpyHTOBaHI fAje-
TUYHI pekoMeHzaLii, SKi BpaxoBYOTb JOCTATHIO Pi3HO-
MaHITHICTb Xap4yBaHHS1, BAKOPUCTaHHS NPOAYKTIB TBa-
PUHHOTO MOXOMKEHHS, PEYOBMH, WO 36inbLyloTb
3aCBO€EHHSA 3anisa [28, 29].

OpHak, Mmepawuko-6ionoriyHe OOGrPYHTYBAHHA LMX
3axofiB y niTepatypi He BUCBITNeHe. BigcyTHi Takox

The incidence of malignant neoplasms of lymphoid,
hematopoietic and relat-ed tissues in residents of radi-
ation-contaminated territories did not exceed the na-
tional level SIR = 88.9 (95% CI: 83.5-94.2) [27]. In con-
trast, the indicators in the PLC of 1986-1987: SIR =
144.7 (95% CI: 134.6-154.8) and in those evacuated
from the exclusion zone SIR = 142.5 (95% Cl: 127.1-
157.9) were higher than the national indicators. The
study of the magnitude of the radiation risk of leukemia,
as an integral part of onco-hematological diseases, in
the PLC at the Chernobyl nucle-ar power plant gives
grounds for concluding that it is similar to similar data
for hi-bakusha (residents of the Japanese cities of
Hiroshima and Nagasaki) who survived the atomic
bombing. The basis for this conclusion was the results
of studying the radiation risks of leukemia in analytical
research conducted under the international agreement
between Ukraine and the United States in the field of
studying the ef-fects of the Chernobyl accident (1999).
This study was the largest in the world in this field in
terms of the size of the PLC cohort (110,645 people),
the collective ra-diation dose, and the number of cases
of the pathology under study.

Summing up the above, it can be noted that iron
affects pathological changes in various hierarchical
structures.

At the same time, there is no consensus on the
pathology associated with iron imbalance in the body,
in particular in obesity and dental caries. Coverage of
these disorders will increase the effectiveness of diag-
nostics and methods for correcting changes in iron
metabolism. The use of international models of iron
deficiency risk for the population living in the territories
of Ukraine affected by the Chernobyl ac-cident requires
an information base on reliable estimates and a list of
demographic data (population size and structure based
on the national census, indicators of aver-age life
expectancy, the incidence of malignant neoplasms and
mortality from all causes). In addition, it is necessary to
take into account the impact of harmful fac-tors of var-
ious nature on the territory affected by the accident.

To prevent IDA of alimentary origin, it is necessary to
quickly and effective-ly replenish the losses and
reserves of iron in the body, which is possible with a
timely increase in the intake of this trace element from
food. The most rational ways to prevent iron deficiency
conditions (IDC) of alimentary origin can be justi-fied
dietary recommendations that take into account a suf-
ficient variety of nutrition, the use of animal products,
substances that increase iron absorption [28, 29].

However, the medical and biological justification of
these measures is not covered in the literature. There
are also no principles of alimentary prevention of IDC,
and especially special preventive food rations and
approximate menus. The main obstacle in the develop-
ment of these materials is the lack of scientific justifica-



MPWHLMMKU aniMeHTapHoi npodinaktukm 3C, a Takox,
crneuiancHi NPoMinakTMYHi XapyoBi pauioHn Ta npu-
6nu3Hi MeHt0. FoNoBHO Bado B po3pobui Lux maTe-
pianis € BiACYTHICTb HayKOBOro 06IpyHTYBaHHS Npodi-
NAKTUYHOI POni OKPEMUX CKNadoBWMX aniMeHTapHOro
chaktopa [30, 31]. Ane, BpaxoBytUu BENUKY KiNbKICTb
XapyoBWX HYTPIEHTIB, SKi MICTATL NPOOYKTWU, @ Takox
BaroMicThb iHLUMX YMHHUMKIB po3BuTKYy 3[C, La koniTka i
cknagHa npaus notpedye 3Ha4yHUX 3yCurb.

Y nitepaTypi gotenep He OLHEHO 3anexHICTb MiX
KiNbKICTIO pe4oBMH-BIoKaTopiB BCMOKTYBaHHS 3aniaa i
Jediumtom 3anisa. lepenik xap4yoBWX MPOAYKTIB Ta
HYTPIEHTIB, AIKi MaloTb BNACTMBOCTI ranbmyBaTh abo
aKTVBI3yBaTX BCMOKTYBaHHS 3ani3a, a rofioBHe, 3ano-
Giratn un cnpuatu possuTky 30C, mMae perynsipHo
OHOBMIOBATUCb Ta MOMOBHIOBATUCb HOBUMU AAHUMM.
He yTOYHeHi BKasiBKM LLOAO IXHbOTO BUKOPUCTAHHS Y
0bOMeXeHHSs y NpodinakTUYHOMY Ta JIETUMHOMY Xap4y-
BaHHi, Hanpuknag, Npy 3arposi po3BUTKY CMAEPO3y ani-
MEeHTapHOro Yv MeauKamMmeHTO3HOro reHesy [3, 32]. Taki
AOCMiopKEHHS1 HeobXigHI He nuwe ans po3pobku npo-
(PiNaKTUYHMX YM KOPUIYKOYMX paLioHiB, ane W Ans
BCTaHOBIEHHS1 6e3neYHUX piBHIB NOCTa4YaHHS 3asisa Ta
aniMeHTapHWX PeYoBWH, WO MICTATLCA B palioHi, Y
3anexHocTi Big da3n po3sutky 3OC. Y nitepatypi €
OKpeMi pekomeHAaLil LLodO 3HWXKEHHSI KBOTU XMPIB,
BYITIEBOAIB, BMICTY MOMOYHMX NPOAYKTIB, BOPOLLIHAHMX
BMUPOGIB Yy NiKyBaNbHUX XapyoBMX paLjioHax AN XBO-
pux Ha 3[A [33].

Mpobnema aniMeHTapHOi NpodinakTvkK i Kopekuii
3anisogeiunTHUX CTaHIB TICHO NOB'A3aHa 3 BUPILLEH-
HAM HU3KW TiriEHIYHUX | TEXHOMOMYHUX NMUTaHb.

[lo6oBa noTpeba y 3anisi po3paxoByeTbCcs 3a
dopmynoto:

Jlo6oBa KinbkicTb = TepanesTuyHa Josa Fe?*

3anisa KiNbKIiCTb 3anisa y npenapari

Ons npodinaktvku Ta nikeigauil 3anisogediuunty

MpUsHavaioThb:

- npenapatu 3anisa (5—7 Mr 3aniaa Ha Kr Mmacv guTu-
HW, npoTsrom 1,5-2,5 micaus, gopocnum (ouBe. gop-
MYIy pO3paxyHky).

- (pitonpenapatv (Mpu dyHKUiOHaNbHMX po3nagax
TPaBHOrO kaHany Ta gucbanaHci NpoueciB BCMOK-
TyBaHHS);

- MpenapaTv aHTMOKCMZAHTHOI Aji (4ns Hopmanisauii
MpOLeCiB BiNbHOPaAUKAINbHOMO OKUCIIEHHS, 3aXWC-
Ty KINITUHHWX Ta CyOKMITUHHUX MembpaH Big yLikoa-
XeHHs (BiTamiiu A, E, C, GiodnasoHoigwn, cenex
TOLLO);

- eHTepocopbeHTV (o5 BUBEOEHHS BaXKUX MeTanis,
pafioHykniaiB, ek3o- Ta eHAOTOKCUHIB Npy CUMNTO-
Max iHTOKCWKaLii opraHiamy).

PekomeHJ0BaHi BENUYMHU BMICTY 3anisa y Xap4yoBo-

MY paLjioHi AiTel pisHOro Biky HaBefeHi y Tabn. 2.

tion for the preventive role of alimentary factor individ-
ual components [30, 31]. But given the large amount of
nutritional nutrients that the products contain, as well
as the weight of other factors in the development of
PLC, this painstaking and complex work requires con-
siderable effort.

The literature still does not assess the relationship
between the amount of iron absorption blockers and
iron deficiency. The list of foods and nutrients that
have the properties of inhibiting or activating iron
absorption, and most important-ly, preventing or pro-
moting the development of PLC, should be regularly
updated and updated with new data. Instructions for
their use or restrictions in preventive and dietary nutri-
tion, for example, when there is a threat of developing
siderosis of alimentary or drug origin, have not been
clarified [3, 32]. Such studies are neces-sary not only
for the development of preventive or corrective diets,
but also for es-tablishing safe levels of iron and ali-
mentary substances contained in the diet, de-pending
on the phase of development of IDC. In the literature,
there are separate recommendations for reducing the
quota of fats, carbohydrates, the content of dairy prod-
ucts, flour products in therapeutic food diets for
patients with IDA [33].

The problem of alimentary prevention and correction
of iron deficiency condi-tions is closely related to the
solution of a number of hygienic and technological is-

sues.
The daily iron requirement
is calculated using the formula:
day amount = therapeutic dose of Fe?*
of iron

For the prevention and elimination of iron deficiency
is prescribed:

Recommended values of iron content in the diet of
children of different ages are given in Table 2.

Mavacap LT, Merpuuenxo /1M, Yepuuwos A.B. / I, Matasar, L, Petryshchenko, A, Chernyshov

amount of iron in the preparation

iron preparations (5-7 mg of iron per kg of child
weight, for 1.5-2.5 months, adults (see the calcula-
tion formula).

herbal remedies (for functional disorders of the
digestive canal and imbal-ance and absorption
processes);

antioxidant drugs (to normalize the processes of
free radical oxidation, pro-tect cellular and subcel-
lular membranes from damage (vitamins A, E, C,
bioflavo-noids, selenium, etc.);

entero-sorbents (for the removal of heavy metals,
radionuclides, exo- and endotoxins in case of
symptoms of intoxication of the body).
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Tabnuusa 2 / Table 2

PekomeHAOBaHi BENMYMHM BMICTY 3ani3a y Xxap4oBOMYy pauioHi giten
pi3Horo Biky, Mr/go6a (ans npodinakTuku po3BuTKy aediuunTy 3aniza (43)

Recommended values of iron content in the diet of children
different ages, mg/day (to prevent the development of iron deficiency (ID))

BwmicT 3anisa y xapuoBoMy pauioHi ans
npodinakTnku po3utky A3 / Iron content in the diet
Bikosi rpynu / Age groups for prevention of ID development
ana xnonyukis / for boys ana pisyar / for girls

0 — 6 micsauis / months 0,27 0,27
7 — 12 micsauis / months 9 9
1 — 3 poku / years 7 7
4 — 8 pokiB / years 9 9
9 — 13 pokiB / years 8 8
14 — 18 pokiB / years 11 15

ICHYIOTb MaKkcuMManbHi OQHOPa3oBi BENMWYMHKU 03
npenapartiB 3anisa npyu BHYTPILLHEOBEHHOMY 3aCTOCY-
BaHHi:

- 3anisa gekctpaH — 1000 wmr;

- 3anisa caxapat — 500 wmr;

- 3anisa rmokoHar — 62,5 mr.

Y konuwHbomy CPCP 6ynu po3pobrieHi cneuianbHi
nikyBanbHO-NpodinakTUYHi NPOAYKTH, SKi MiCTATb 3ani-
30, LLIO NIerko 3acBolEeTbCS. 3okpema, B. H. MNeTpoBum
[34] (1992) cTBOpEHWIA XeneHWi Mapmenag, nopuist
SIKOro MicTuTb 12 Mr ("guTaumin" BapiaHT) Ta 25 Mr 3ani-
3a ("moHopcbkMi" BapiaHT). IHCTUTYTOM perioHanbHMUX
npobnem xapyyBaHHss AMH CPCP 6ynu po3pobneHi
kucrnomonouHi npogyktn "LWA-OE" Tta "Kurep", ski
BKITIOYanu NakTar 3arnisa, cipdaHoKucny migb, ackopbi-
HOBY, HIKOTUHOBY i pONiEBY KMCNOTK, crewiansHo nigib-
paHi LUTaMU MOMOYHOKUCTIMX BaKTepil, SKi po3LLensio-
toTb Ginkn Monoka go amiHokucnor. I. |. BoHaapeBum
[35] Ta B. B. Ckpinavosum [36] (2013) Takox bynm pos-
pobneHi crewjanbHi NPoAYKTM — mKepena 3anisa ans
animeHTapHoi kopekuii 3[1C. Ane xogHa 3 LuMx po3po-
00K He 3HaMWna LUMPOKOrO BUKOPUCTAHHS i TOMY He
3morfa iCTOTHO BRMIMHYTU Ha aniMeHTapHW cTaTyc B
ymoBax po3sutky 3[C.

Y GaratbOx KpaiHax HanarompkeHo BUPOOHWULTBO
Xap4yoBUX MPOAYKTIB i CUPOBUHM, 30aradeHux gopma-
MM 3ani3a, Lo Nerko 3acBotoTbes. Bpaxosyoum, Wwo
3BMYANHUN Xap4voBMWIA paLioH He Moxe 3abesneunTu
noavHy 3anisoM BignoeiaHo o notpeb, O6'eaHaHui
komiteT ekcneptie PAO BOO3 OOH 3 xapyyBaHHS L
y 1971 poui pekomeHayBaB 3BEPHYTU yBary Ha Heob-
XigHiCTb BMPOBHMUTBA 30arayeHnx 3aniaoM Xxap4oBWX
npoaykTiB [37]. HangouinbHiwe 3b6aravyBati 3amisom
HopoLLHO, BUPOGY 3 HBOTO, MakapoHU, MOXMBHI OUTAY
CYMIiLLi, KyXOHHY Ciflb Ta LiyKop.

Ane y pi3HMX KpaiHax KinbKicTb i hopma 3aniaa, Lo
BHOCUTBCS Y Xap4oBYy CUPOBMHY, pisHi. Hanpuknag, y

There are maximum single doses of iron prepara-
tions for intravenous admin-istration:

- iron dextran — 1000 mg;

- iron saccharate — 500 mg;

- iron gluconate — 62.5 mg.

In the former USSR, special therapeutic and preven-
tive products were devel-oped that contain easily
digestible iron. In particular, V. N. Petrov [34] (1992)
cre-ated jelly marmalade, a portion of which contains
12 mg (“children’s” version) and 25 mg of iron (“donor”
version). The Institute of regional nutrition problems of
the USSR Academy of Medical Sciences developed
fermented milk products “Sha-Fe” and “Zhiger”, which
included iron lactate, copper sulfate, ascorbic, nicotinic
and folic acids, specially selected strains of lactic acid
bacteria that break down milk proteins to amino acids.
G. I. Bondarev [35] and V. B. Skripachov [36] (2013)
also developed special products — sources of iron for
alimentary correction of IDC. But none of these devel-
opments were widely used and therefore could not sig-
nificantly affect the alimentary status in the context of
PLC development.

Many countries have established the production of
food products and raw materials enriched with easily
digestible forms of iron. Given that a conventional diet
cannot provide a person with iron in accordance with
their needs, the Joint Committee of experts of the FAO
WHO United Nations on nutrition in 1971 rec-ommend-
ed paying attention to the need for the production of
iron-fortified foods [37]. It is most advisable to enrich
flour, products made from it, pasta, nutritious infant for-
mulas, table salt and sugar with iron.

However, the amount and form of iron introduced
into food raw materials varies from country to country.



Benwukin Bputanii y 6ine 6opowwHo gogatotb 4o 1,65 mMr
3anisa Ha 100 r 6opowwHa, a y CLUA 3anisom 3barady-
eTbes 4o 90 % Bcboro 6inoro xniba 3 pospaxyHky 35 mr
Ha 100 r GopowHa. PopTudikyeTbcs (36araveHHs)
Takox xni6 i xniGobynoyHi BUpobu y npoueci ix Bupob-
HULTBA, KOHAUTEPCbKI BMPOOM, MakapoHW, AUTAdi
MOMOYHI CyMiLLi, Cup, pUC, PO3YMHHa KaBa, cyxe Kap-
TonnsHe niope [3, 38].

Bynn po3pobneHi BuMOrn go 3anisoBmicHux goba-
BOK, @ CaMe: BOHU He MOBWHHI HagaBaTVl XapyoBUM
MPOoAYyKTam CTOPOHHIl CMak, 3anax, Komip; He BUKMVKa-
TV YU MPUCKOPIOBATK NCYBaHHA MPOAYKTY npu 36epi-
raHHi; 0obpe pO3YMHATUCH Y KUCIOMY CEepenoBHLL;
yTBOPIOBaTM COMi 3anisa, SKi nepexogsaTb B iOHHY
thopmy, NPUAHATHY AN 3aCBOEHHST; MaTu PO3MIpU Yac-
TMHOK BigHOBNEeHoro 3anisa 5—10 Mkm.

EdpekTuBHicTb nonynauinHoi aniMeHTapHoi npodi-
naktukn 3AC wnsxom 36aradeHHs HaWbinbLL WMPOKO
CMOXMBAHMX MPOAYKTIB XapyyBaHHA AyXe 3HayHa.
Hanpuknap, y LBeuii 3aBasku 36aravyeHHo 3anisom
GopoluHa, AUTAYMX cymiwen i kaw nowmpeHictb 30C
ckopoTunacb 3 20-30% po 6-7%. Ane pocsig 36ara-
YEHHS! Xap4O0BWX NPOAYKTIB | CUPOBUHM 3aMi30M BUSIBUB
i pAQ HeJoniKiB, sIki CTAHOBNATE Npobnemy nonynsin-
HOI aniMeHTapHOi Kopekuii Adediuuty 3anisa Ta
nos'sa3aHnx 3 HuM 3[C opraHiamy. Lli Hegoniku y3a-
ranbHeHi y npausx K0.C. Cepbynoea [39] (1980), H.A.
Bonotoga [40] (2019) Ta BMKNageHi y cepii TEXHIYHMX
ponosigen MATATE [41]. Bigomo, o Hannerwe i3
MiHepanbHuX cronyk abcopbyeTbes B OpraHiami cipya-
HOKMCIe 3ani30, ane BOHO 3A4aTHE NOoripLlyBaTh SKiCTb
XapyoBKX NPOAYKTIB. BKroYeHHs cipyaHokucnoro 3ani-
3a y OOpowHO Npu3BOAWUTbL OO OKWUCNEHHS MiMigiB
OOpOLLHA i BUHUKHEHHSI HEMPUEMHOTO CMakKy KiHLEBOTO
npoaykTty. opolwku 3anisa Ta BigHOBREHe 3aniso
HapaloTb OOpOLLHY cipyBaTwii BIATIHOK. B pesynbrari
HasIBHOCTI PpisHWLi Y LWinbHOCTI GopolwHa i 3anisa,
OCTaHHil ocifae Ha OHO CXOBWLL, Ta 3MillyBadiB TicTa.
BHeceHHs TpuBaneHTHOro 3anisa y CKnmag Cuporo
MoOnoKa niaBuULLYe TEPMOCTINKICTb ninas, LWo Befe A0
NPOTiPKHEHHS KMPIB | NOripLUEHHS OpraHONenTUYHUX
BrnacTueocTteir monoka. Coni ABOBaneHTHOro 3anisa
BUKIIMKAIOTb MOSIBY KWCIOTO MPUCMaky MOIIoKa.
[obaBka BigHOBMNEHOrO 3ani3a 40 CyXOro KapTonmsHO-
ro ntope NpuU3BOAWTb A0 3MiHM KOMNbOPY CTPaBM Ha TeM-
HUI 4K cipo-3eneHuit [42]. OkucntoBanbHa 3ripknicTb,
HeCTiliKicTb [0 30epiraHHst i nepepobku, BMKNMKaHI
[0[aBaHHsAM CMoyK 3anisa, BUSBUNMCH XapaKTepHW-
MM TaKOX ONst iHWKMX XapyoBKX MPOAYKTIB. 3a AaHUMM
BOO3 OOH, coni aBoBaneHTHOro 3anisa npy KOHTaKTi
3 OKMCINOBaYaMu iXXi MOXYTb OKUCIIOBATUCS, YTBOPHOKO-
4K XKOBTI, 3eMeHi Ta YOpHi oKCUAaW MeTany; coni 3anisa
3 (DeHOIBbHMMM CcrofyKamu (TaHiHW, Nponinranar Towo)
YTBOPIOKOTb CMOMYKW CUMHBbO-YOPHOMO KOMbOpy; i3 Cip-
KOO COfi 3ani3a yTBOPIOKTH CMOMYKN YOPHOTO KOMbOPY.
Cronyku 3anisa akTvBylTb (PepMeHTH, siki KaTanisy-
l0Tb OKUCIIOBAmNbHi MPOLECH Y Xap4yOBMX MPOAYKTaX,
MOXYTb 3MiHIOBATMW KOMip, 3anax Ta CMak OCTaHHIX.

Mavacap LT, Merpuuenxo /1M, Yepuuwos A.B. / I, Matasar, L, Petryshchenko, A, Chernyshov

For example, in the UK, up to 1.65 mg of iron is added
to white flour per 100 g of flour, and in the US, up to
90% of all white bread is enriched with iron at the rate
of 35 mg per 100 g of flour. Bread and bak-ery products
are also fortified (enriched) during their production,
confectionery, pasta, infant formula, cheese, rice,
instant coffee, dry mashed potatoes [3, 38].

Requirements for iron-containing additives were
developed, namely: they should not give food products
an extraneous taste, smell, color; do not cause or ac-
celerate spoilage of the product during storage; dis-
solve well in an acidic environ-ment; form iron salts that
pass into an ionic form available for assimilation; have
particle sizes of reduced iron 5-10 microns.

The effectiveness of population alimentary preven-
tion of IDC by enriching the most widely consumed
food products is very significant. For example, in Swe-
den, due to the iron enrichment of flour, infant formulas
and cereals, the prevalence of IDC decreased from 20-
30% to 6-7%. But the experience of enriching food
products and raw materials with iron has revealed a
number of shortcomings that constitute the problem of
population alimentary correction of iron deficiency and
associated IDC of the body. These shortcomings are
summarized in the works of Yu. S. Serbulov [39]
(1980), N. A. Bolotov [40] (2019) and set out in a series
of technical reports of the IAEA [41]. It is known that the
most easily absorbed min-eral compounds in the body
are iron sulfate, but it can worsen the quality of food.
The inclusion of iron sulfate in flour leads to oxidation
of flour lipids and the ap-pearance of the final product
unpleasant taste. Iron powders and reduced iron give
the flour a grayish hue. As a result of the difference in
the density of flour and iron, the latter settles to the bot-
tom of storage facilities and dough mixers. The intro-
duc-tion of trivalent iron in raw milk increases the heat
resistance of lipases, which leads to rancidity of fats
and deterioration of the organoleptic properties of milk.
Divalent iron salts cause a sour taste of milk. The addi-
tion of reduced iron to dry mashed potatoes leads to a
change in the color of the dish to dark or gray-green
[42]. Oxidative rancidity, instability to storage and pro-
cessing caused by the addi-tion of iron compounds
were also characteristic of other food products.
According to the UN WHO, divalent iron salts in contact
with food oxidizing agents can oxi-dize to form yellow,
green and black metal oxides; iron salts with phenolic
com-pounds (tannins, propyl gallate, etc.) form blue-
black compounds; with sulfur, iron salts form black
compounds. Iron compounds activate enzymes that
catalyze oxida-tive processes in food, can change the
color, smell and taste of the latter.
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Cwvnyyi npogykTn, 3barayeHi 3anisom, He MOXHa
3HELUKOKYBaTW MarHitamu Bif MeTaneBmx SOMILLIOK.

Tak1M YMHOM, TifIbKM LUAXOM 36ara4eHHs Xap4HoBUX
MPOZYKTIB crnonmykamu 3anisa npobnemy pediunty
3aniza MOBHICTIO BUPIWWTA MOKA WO HEMOXIMBO.
Po3pobku HOBKX crieLianbHUX NPOAYKTIB XapyyBaHHSs
ANns npodinakTuky i nikysaHHs 3[A BpaxoByoTb nuLLe
pe3ynbTaTi KMiHiYHWX JOCNiMKeHb, ki He cTaBunmn cobi
3a METY BCTAHOBIEHHS poni IXi Ta XapyoBUX NPOAYKTIB
B eTionorii 3axsoptoBaHHs. HeobxigHi noganbLwui nowwuy-
K1 5K Yy HanpsiMKy MacoBoi, TaK # iHAMBIAyanbHOI npo-
cinaktukm 31C.

Y npausix, WO NPUCBSYEHi MUTAHHSAM BUHWUKHEHHS,
po3suTKy Ta nikBigauii 3[C, B yci yacu binbLe npuai-
nanoca yBaru KniHiyHMM acnektam. Lia o6ctaBuHa,
MOXIIMBO, Mpu3Bena [0 HeJOOLiHKM aniMeHTapHOro
thakTopy sk 3acoby npodinakTUKM i KOpekLii HecTaui
3anisa. MNpw GinbL rMMOOKOMY BUBYEHHI MPUYMH BUHUK-
HeHHs1 3[JA MOXXHA MPOCTEXMTU iX ICKPABO BUPaXKeHe
aniMeHTapHe NOXOMKEHHS.

BucHoBku

1. FeMoBe 3ani3o € 04HVMM 3 HaBaXNUBILLMX MiKpO-
eneMeHTIB K NS opraHiaMy MIAuHW, Tak i B LinoMy
A5 BCbOTO TBApUHHOTO CBITY.

2. [emoBe 3ani3o B Komnnekci 3 rencuanH-peponop-
TUHOM 3abe3neyye aganTauilo OpraHiamy B YMOBaX
MopyLUeHHs1 MeTaboniaMy, 30Kpema npw TinokKcii, aHemii
4un fediunTHOMY XapuyBaHHi.

3. BuKopuCTaHHS MibXHapogHUX mogenen npoginak-
TUKU 3anisofediumnTty cepef HaceneHHs, ske MeLLKae
Ha TepuTopiax YkpaiHu, Lo nocTpaxaano Big aBapii Ha
YAEC, notpebye iHdhopmaLiiHOi OCHOBM LLOA0 JOCTO-
BIPHMX OLHOK i nepeniky AemorpadidHuX AaHnX, O4iKy-
BaHy TPUBAniCTb XWTTS, 3aXBOPIOBAHICTb Ha 3MOSKICHI
HOBOYTBOPEHHS Ta CMEPTHICTb Bif YCiX NPUYUH.

KoHdonikT iHTepeciB. ABTOpY 3asBnstOTb MPO BIACYTHICTb
KOHMIKTY iHTEpeciB

Bulk products enriched with iron should not be neu-
tralized with magnets from metal impurities.

Thus, only by enriching food products with iron com-
pounds, the problem of iron deficiency cannot yet be
completely solved. The development of new special
food products for the prevention and treatment of IDA
takes into account only the results of clinical studies
that did not aim to establish the role of food and food
products in the etiology of the disease. Further
research is needed in both mass and individual PLC
prevention.

In the works devoted to the issues of the emergence,
development and elimi-nation of IDC, at all times more
attention was paid to clinical aspects. This circum-
stance may have led to an underestimation of the ali-
mentary factor as a means of preventing and correcting
iron deficiency. With a deeper study of the causes of
IDA, you can trace their pronounced alimentary origin.

Conclusions

1. Heme iron is one of the most important trace ele-
ments both for the human body and for the entire ani-
mal world as a whole.

2. Heme iron in combination with hepcidin-ferroportin
provides adaptation of the body in conditions of meta-
bolic disorders, in particular in hypoxia, anemia or mal-
nutrition.

3. The use of international models for the prevention
of iron deficiency among the population living in the ter-
ritories of Ukraine affected by the Chernobyl accident
requires an information base on reliable estimates and
a list of demograph-ic data, life expectancy, the inci-
dence of malignant neoplasms and mortality from all
causes.
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