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Abstract

The situation after the Chernobyl accident is characterised by high risk of internal irradiation among the survi-
ving population. The nutritional source of radioactive substances intake is a leading risk among others. The
methods of radioactivity intake decrease and the incorporated nuclides impact lowering are discussed. Among
them: decrease of radionuclide migration into plants and animal bodies, improvement of technologies in the
food industry, diet correction with respective second helpings and preparations. Results of several product
studies for their radioprotective properties are presented. The efficiency of Prussian blue, alginate acid, calcium
and fruit pectin was studied. The use of algae from the Black Sea as a source of food product with radioprotective
properties have led to the launch of industrial production of the “Biostar. Zostera Product”. The test study
results of application in paediatric clinics indicated the favourable effect of the named product on the diges-
tive, hemopoietic, immune systems function and the radio-protective properties presence. The actuality of

optimal dietary balance in general for Chernobyl accident survivors is underlined.

Keywords: Chernobyl accident, internal irradiation, nutrition, diet, food industry, food supplements.

From the large number of nuclear fuel nuclides,
nuclear fission fragments and decay products that
contaminated the environment after the Cherno-
byl Nuclear Power Plant (ChNPP) accident, nu-
clides of iodine, caesium, strontium and rather
less of plutonium were the most important ones.
That was conditional on their radiotoxic and
physical characteristics (outcome amount in de-
cay, half-life period, irradiation type and energy,
solubility and availability for the root system of
plants, intestinal absorption, behaviour in the or-
ganism) (Kniznikov V.A. et al., 1988; Vasylen-
ko LYa., 1989, Los LP. et al., 1991, 1992; Knizni-
kov VA, 1992). The alimentary way of radio-
nuclide incorporation (besides inhalation and
percutaneous incorporation) was and remains
the leading one. Milk, vegetable garden greens
and berries were the critical food products in first
months after the accident. The iodine radionu-
clides first of all *'I represented the maximal ra-
diation danger for human. The 'l content in
milk (main “supplier” of the radio-nuclide to the
human organism) reached 37—-370 kBqeL™'. 1.5—
2 months later the 'I quota of total radioactivi-
ty in milk was 30—-40%, and radionuclides of cae-
sium ranked first with their content in milk from
Zhitomyr, Kyiv, Rivno and Chernigov provinces
reaching 4 kBq (KniznikovV.A. et al,, 1988; Los L.P.

M3 60J1BII0T0 YN CId HYKIHOB AJEPHOTO TOILUIUBA, AJ1EP-
HBIX OCKOJIKOB 1 UX JIJOUYCPHHUX IIPOAYKTOB PACIIaja, I10-
[ABIINX B OKPYXKAIOLIYIO CPEy BCJIEACTBHUE ABAPUU HA
YepHOOBUILCKON aATOMHOM aeKTpocTaHuu (YADC),
HAUOOJIBIIYIO 3HAYUMOCTD ITO CBOUM PAUOTOKCHIECKUM
U1 (PUBUYECKUM XAPAKTEPHUCTUKAM (BETMYHHA BBIXO/1A TIPU
JIEJIEHNH, TIEPUO/]] TTOJIyPACIIA/Ia, BUJ, K SHEPTUA U3JTyde-
HUA, PACTBOPHUMOCTD U JJOCTYITHOCTD I KODHEBOU CUC-
TEMBI PACTCHUH, BCACBIBAEMOCTD B ITUIICBAPUTCIBHOM
TPAKTE, [IOBEICHUE B OPIraHU3ME U IP.) IIPEACTABIIAIOT Pa-
JUOHYKJIN/bI 1O/, 11€31s1, CTPOHLIMS 1, B MEHBIICH MEPE,
wryToHMA (KHIDKHUKOB B.A. 11 cOaBT., 1988; Bacuienko 1.4,
1989; Jlocy NIT. u coasr., 1991, 1992; KHKHUKOB B.A,
1992). Cpeny TpeEX OCHOBHBIX ITyTEH ITOCTYIUIEHNA PATUO-
HYKIHUJIOB B OPIaHU3M (MHTIAITMOHHBIN, AJIMMEHTAPHBINA
U Yepes3 KOXKY) AIMMEHTAPHBIN UMEET TIEPBOCTENIEHHOE
3HAYCHUE. B IEPBBIE MECALIBI IIOCJIE ABAPUH KDUTUYECKI-
MU NPOAYKTAMH MUTAHUS ObLIN MOJIOKO, OTOPO/IHAS 3€-
JIEHD, ATOJBL B 3TOT nepro/i HANOOIBIIYIO PAAUAITIOH-
HYIO OITACHOCTD JJI1 OPIaHU3Ma JIIOAECH IIPEACTABIIIIN PA-
JUOHYKJIN/IBI 1O/14, TJIAaBHBIM 06pa3oM I, copeprkaHue
KOTOPOTO B MOJIOKE (TJIABHOM “TIOCTABIIUKE” PATUOHYK-
JIN/Ia B OPraHU3M YEJIOBEKA) JOCTUTIO 37—370 Kbke .
Crrycrs 1,5-2 mec goins 11 B monoke coctasiisiia 30—-40%
O6111EN PAUOAKTUBHOCTH, 4 HA IIEPBOE MECTO BBIIUIN PA-
JUOHYKIN/BL 11€3Hs1, COAEPKAHNE KOTOPBIX B MOJIOKE B
CEBEPHBIX parioHax Kuromupckon, Kuesckoi, PUBHEH-
CKOM 1 YepHUT'OBCKOU 06s1acTEN OCTUTTIO 4 KBK (KHIDK-
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et al,, 1991). Radioactive iodine had decayed en-
tirely by August 1996. From that time 95-96% of
the internal irradiation dose of population resi-
dent within the contaminated territories was
formed due to caesium radionuclides (13+137Cs),
3—-4% — °°Sr and other radionuclides scaled no
more than 1-2% of that dose.

According to the data of many authors (Knizni-
kovVA.etal, 1988; Los LP. et al, 1991; Kniznikov V.A,,
1992) since 1987 the contribution of the food prod-
ucts to the internal irradiation dose constitutes 98—
99%. Among them milk contributes nearly 80%,
meat — 5-10%, potato — 5—6%, vegetables — 1-6%,
fish — 1-2%, mushrooms — 2—12%, bread — 1—4%.

The first problem — how to decrease the level of
contamination of food products and population
diets. The problem is a diverse one. First of all — the
problem of agricultural radiology: meadows and
arable land amelioration, bringing in mineral salts
and zeolites, selection of crops less absorbing of ra-
dioactivity, working out domestic animals feeding
schemes, agricultural raw materials technological
and technical working up for radio-nuclides con-
tent decrease in the finished commodity, etc. Among
the medical aspects of the problem there are: the
rationing of permissible contamination levels of
food products and raw materials, prohibition of
production and consumption of agricultural pro-
ducts of local origin, control of food products con-
tamination levels. Aside from that the withdrawal
from diets of the most highly contaminated food
products (mushrooms, forest-berries, milk, meat)
under the stipulation of their substitution with im-
ported ones, and finally — the modes of working
out technological and culinary treatment for radi-
onuclide contamination decrease of food products.

However the deprivation of the possibility to use
private plots and to keep house for rural popula-
tion means breaking traditions existing for centu-
ries and moral-psychological principles of popula-
tion’s life. The nutrition character here does not al-
ways satisfy the rational requirements.

Technological processing provides contamination
level decrease of the finished commodity. So the
processing of milk to sour cream and curd via home-
made methods decrease the *°Sr, 1311, 137Cs incorpo-
ration by 63—82%, the same milk processing via in-
dustrial technology reduce the *°Sr, '¥’Cs content by
85-90%, 31 — for 70% (figure 1).

The method of milk decontamination from caesium
radionuclides by means of filtration through special
filters was worked out in the Scientific Centre for Ra-
diation Medicine, Academy of Medical Sciences of
Ukraine in collaboration with specialists from other
institutes. The named method successfully passed the
tests and can be applied in practice. But industrial
production of the filters is not yet organised (table 1)
(KorzunV.N.etal, 1992; Romanenko A¥e. et al, 1993).

HUKOB B.A. 1 coasr., 1988; Jlocw M.IL u coasr,, 1991). K
aBsrycty 1986 1. paITMOAKTUBHBII HIO/T TTOJTHOCTHIO PACTIAIT-
cs1. C aroro BpeMeHHu 95—96% /103bI BHYTPEHHET'O OOIyde-
HM$1 HACEJICHUS, TTPOKUBAIOIIETO HA 3aTPSI3HEHHBIX TEP-
PUTOPUSX, (POPMUPOBAIOCH 32 CUET PATUOHYKIHIOB 11€-
3us (1 137Cs), 3—4% — 2Sr, 1-2% — BCEX OCTATIBHBIX Pa-
JUOHYKIHTOB.

ITo gaHHBIM MHOTUX aBTOPOB (KHMKHUKOB B.A. 11 COaBT,,
1988; JIocs ML.IT. 11 coaBT., 1991; KHI>KHUKOB B.A., 1992),
nocie 1987 1 BKiaaj NPOJAYKTOB IIMTAHUA B [JO3Y BHYT-
PEHHETO OOJIYYEHUST COCTABIISIET 98—-99%, 13 HUX MOJIO-
Ka — OKoJio 80%, msica — 5—10%, kaprodenss — 5—6%,
oBoIet — 1-6%, peiobl — 1-2%, rpu6oB — 2—12%, X71e-
6a— 1-4%.

Bosnuxia nepsas npobsieMa — CHKEHUA YPOBHEN 3ar-
PA3HEHUS MUIIEBLIX IPOJYKTOB U PAITMOHOB MUTAHUSA
HaceneHus. [IpobaeMa 3Ta — MHOTOOTPACIEBAs, M B IIEP-
BYIO O4€pPEb — CEJIIbCKOXO3ANCTBEHHON PAJHUOIOIUU:
YIIy4IIEHUE JIYTOB U NMTAXOTHBIX 3€MEIb, BHECEHHUE MU-
HEPAIBbHBIX COJICH, IIEOIUTOB, ITOA00P CEIBCKOXO3SIM-
CTBEHHBIX KYJIBTYD, B MEHBIIIEM KOJIMYECTBE HAKATUINBA-
IOMUX PAAUOHYKIN/IBI, COCTABJIIEHUE PALTMOHOB JIJIA KM -
BOTHBIX, TEXHOJIOTUYECKAA U TEXHUYECKAA ITIEPEPAbOT-
K4 CEJIbCKOXO3AUCTBEHHOTO ChIPbA B LIEAX CHUKEHUA
YPOBHEH PA/IMOHYKINOB B TOTOBOM IPOAYKIIMU U JIP.
MeaUIMHCKHE ACTIEKTHI 3TOH NPO6JIEMBI — HOPMHPO-
BaHUE JJOIIyCTUMOTO YPOBHS 3aTrPSI3HEHUS TUIEBBIX
OPOJYKTOB U ChIPbs, 3ANIPEIIEHUE IPOU3BOACTBA U IO-
TpeOIEHNS MECTHBIX CEJIbXO3NPOJYKTOB, KOHTPOJIb
YPOBHEMN 3aIPA3ZHEHHNA ITUIEBBIX IIPOJAYKTOB X U3BATHE
U3 PALMOHOB HAUOOJIEE 3ATPA3HEHHBIX (IPUOOB, JIEC-
HBIX SAITOJ], MOJIOKA, MsAC4) TIPH YCJIOBUU 3AMEHBI UX ITPH-
BO3HBIMU U, HAKOHELL, PA3Pa00TKA CIIOCOOOB TEXHOJIO-
I'MYECKON M KYJIMHAPHON OOPabOTKH NUIIEBBIX IIPO-
JIYKTOB B LIEJIIX CHIDKEHUS 3aTPSA3HEHUSA UX PA/TUOHYK-
JINJJAMU.

OJIHAKO JIMIICHUE CEJIBCKOT'O HACEICHUSI BO3MOKHOCTU
I10JIb30BATHCS IIPUYCAJCOHBIMU YIACTKAMU U BECTH JIO-
MAaIlIHEE XO3HCTBO JIOMAET BEKAMU CJIOKHUBIIHUECS TPa-
JUIIIH, MOPAJIBHO-TICUXOJIOTUYECKUE YCTOU JKU3HU Ha-
ceneHusl. XapakTep MUTAHU IIPU 9TOM HE BCETAA COOT-
BETCTBOBAJI KAHOHAM PAI[UOHAJIBHOTO.

TexHOIOTUYEeCKas epepadboTKA IPEyCMATPUBAET CHH-
JKEHUE 3arPsIBHEHUST TOTOBOTO TIPOJIyKTa. TaK, nepepa-
OOTKA JOMAIIHHUM CIIOCOOOM MOJIOKA B CMETAHY U TBO-
pOr' YMEHBIIAET HOCTYIUIEHUE B OpraHusMm °Sr, 111, 137Cs
Ha 63—82%, 3aBOJICKUM CITOCOGOM B TBOPOT U CBIP CHU-
JKaeT copepskanue 2°Sr, 1¥7Cs Ha 85-90%, 1 — Ha 70%

(pHCYHOK 1).

PaspaboTaHHbIil B HaydHOM LIEHTPE PAJHUALIUOHHON
meauiHbl AMH YKpanHbI COBMECTHO CO CHEITUAINC-
TAMU IPYIUX UHCTUTYTOB METOJ OYMCTKHU MOJIOKA OT
PAagHUOHYKIUAOB LIE€3M IIyTEM IIPUMEHEHUA CIIEUAJIb-
HBIX (PMJIBTPOB YCIIENTHO MNPOIIET UCIBITAHUA U MO-
JKET OBITh BHEJPEH B IPAKTUKY, OJTHAKO 10 HACTOAIIE-
I'O BpEMEHU HE HAJIAKEH MACCOBBIN BBIITYCK (PHUJIBTPOB
(rabmuua 1) (KopsyH B.H. 1 coasr., 1992; PomaneHko A.E.
M COABT., 1993).

76



Korzun / International Journal of Radiation Medicine 1999, 2 (2): 75-91

FIGURE 1. CAESIUM TRANSITION TO THE PRODUCTS OF MILK PROCESSING
PUCYHOK 1. NEPEXO[ LIE31S B MPOAYKTbI NMEPEPABOTKI MOJIOKA

%
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Milk Cream, sour cream Curd Cheese Butter
TABLE 1
DECONTAMINATION METHOD APPLICATION IN PRIVATE FARMS AND ITS EFFICIENCY
TABJINLIA 1
BHEJPEHWE METOJA JE3AKTUBALIAN B JINYHBIX XO3ANCTBAX 1 EFO 9ODEKTUBHOCTb
Province Number of the Private Farms Cesium Content in Milk Decontamination Effectiveness

Before Decontamination After Decontamination % Scale

Zhytomir 782 8134196 69.5+16.7 91.5 11.7

Rivno 176 2686+742 304471 89.4 9.4

Gomel 451 876+317 85.8+31.1 90.2 10.2

Bryansk 147 2917+190 254+16.5 91.3 11.5

Total 1556 90.6 10.7

The technological processing of meat (smoked sau-
sages, canned meat production) and fish (cool
smoking, canned fish, preserves production) is
based upon the availability of the finished com-
modity long-term storage for the complete decay
of nuclides with short half-life period. The men-
tioned nuclides have decayed completely now so
naturally the method is no longer topical.

Culinary working up of some products also de-
creases the prepared dishes’ contamination. For
example fish cleaned of scales, fins, head and in-
ternal organs, cut in pieces (of 50—100 g) and sea-
soning in a 4—6% solution of salt for 20—24 hours
(tobe replaced for several times) provides a radio-
active caesium content decrease of 87-99% in the
€arcass.

The content of radionuclides in meat can be de-
creased several times by boiling because of their
transition to the bouillon. Prolonged marination
also lowes ¥7Cs contamination. But the unhandi-
ness and duration of the described decontamina-
tion method prevents it from being used as a wide-
scale application (Paculo A.G., 1981).

To lower the radioactive caesium level in fresh mush-
rooms they are to be thoroughly cleaned of soil and
forest spreading, washed in running water (or in a

TexHONIOrMYECKasa rnepepadoTka Maca (M3rOTOBJIEHUE
CBIPOKOIYEHBIX KOJI0AC, KOHCEPBOB) U PBIOBI (XOJIOJHOE
KOITYEHUE, U3IOTOBJICHUE KOHCEPBOB, IIPECEPBOB) 6A3H-
PYETCst HA BO3MOKHOCTH JITUTEIBHOI'O XPAHEHUSI TOTO-
BBIX IIPOAYKTOB B LIEJIIX PACI/ld KOPOTKOKUBYIIUX Pa-
JIMOHYKJIHJIOB. B HacTOsIIEE BPEMS TAKHUE PATUOHYKIH-
JIbI YK€ PACTAJIUCH M, ECTECTBEHHO, METOJ], IIOTEPSLIT CBOIO
3HAYHUMOCTD.

KynuuapHast o6paboTKa HEKOTOPBIX IIPOJAYKTOB TAKKE
CHIDKACT 3arPSIBHEHUE I'OTOBBIX OO/, TaK, O4MCTKA PHIObI
OT YElIyH, V/IAJICHHUE TUTABHHUKOB, FOJIOBBI U BHYTPEHHUX
OPraHOB, Pa3/eiKa Ha KyCKU (110 50—100 r) 1 BbIACPIKKA
UX B 4—6% pacTBOPE MOBAPECHHOM COMM B TeycHUe 20—
24 4 (HECKOJIBKO Pa3 pacTBOP CJIEIyET MEHATD) OOeCTIe-
UUBAIOT CHIDKEHHUE COJICPIKAHUS PASHOAKTUBHOIO LIE3US
B TYyIIKE HA 87—99%.

OTBapI/IB MsACO MOKHO B HECKOJIBKO p213 CHU3UTDH KOHILICHT-
PAITHIO B HEM PATUOHYKIHIOB, 611aT0/1apst IEPEXO/TY UX B
OyIbOH. [JINTENBHOE 34CAIMBAHUE MACA CO CMEHOM pac-
COJIA TAKKE TIO3BOJISICT B 2—3 Pa3d YMEHBIIINTH CO/ICPsKa-
Hue '¥7Cs. OTHAKO I'POMO3AKOCTD U JUTUTEIBHOCTD TAKOTO
METO/IA IE3AKTUBAIIUN HE MO3BOJIAIOT IITUPOKO €TO HC-
noab30BaTh (ITakyno AT, 1981).

s CHYDKEHMS YPOBHA PAJHUOAKTUBHOIO LIE3U CBEIKIIE
I'PUOBI CJIEAYET THIATEIBHO OYUCTUTD OT 3€MJIU M JIECHOM
HOACTWIKH, IIPOMBITH B IIPOTOYHOM BOJE (MJIU B EMKOC-

77



Korzun / International Journal of Radiation Medicine 1999, 2 (2): 75-91

vessel changing water 3—4 times) with further boi-
ling for 45—60 min, changing water every 10—15 min.
The described procedure of mushroom cooking can
reduce their radioactivity 25-30 fold (figure 2).

Dried mushrooms are to be washed, then
soaked for 10—12 hours in cool salted water.
After soaking the mushrooms are to be boiled
for 15-30 min with 2 changes of water. The
radioactivity will lower not less than 100 times
(figure 3).

FIGURE 2. THE '¥'Cs CONTENT IN FRESH MUSHROOMS WITHIN
STAGES OF CULINARY WORKING UP
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To decrease the radioactive caesium content in
vegetable dishes they are to be thoroughly
washed, then peeled as the caesium concentra-
tion in peel is 2—3-fold higher than in tubers.
During the boiling process nearly 50% of the ra-
dioactive caesium from tube’s passes to bullion
(Pakulo A.G., 1981).

The protective arrangements’ complex held in ag-
riculture enabled a 10—20-fold decrease of internal
irradiation dose in population. But at the same time
the information led to a rising feeling of strain,
self-limitation in the consumption of products of
local origin, diet transformation and created
another problem — the optimal supplementation
of the exposed regions’ population with the im-
ported “clean” products.

The problem of optimal supplementation of the
exposed regions’ population with imported “clean”
products is rather more a social and national prob-

TH, 3—4 pa3a MEHAA BOJY), IIOCJIE YETO INPOKUIIATHUTD B
TeueHue 45—60 MuH, MeHs1s1 Kask/bie 10— 15 mus oy, [Tpu
TAKOM CITOCOOE TIPUTOTOBICHUSA T'PUOOB B 25—30 pa3 CHU-
JKAETCS UX PAUOAKTHBHOCTD (PUCYHOK 2).

Cyxue rpubbl HEOOXOAMMO IIPOMBITH, 4 33TEM BBIMOUUTh
B TeuyeHue 10—12 49 B XOJIOAHOM IOJICOJIEHHOM BOojie. OT-
KB I'PUOBI ITOCJIE BBIMAYHBAHMS, UX TAKKE HEOOXOUMO
NPOKUIIATUTD B TedeHUE 15—30 MUH, JBAKAbI MEHSI BOAY.
PagoakTUBHOCTD IPUOOB CHU3UTCA HE MeHee yeM B 100

pa3 (PUCYHOK 3).

FIGURE 3. THE '¥"Cs CONTENT IN DRIED MUSHROOMS WITHIN
STAGES OF CULINARY WORKING UP

PUCYHOK 3. COOEPXKAHNE 3Cs B CYXWX TPIBAX HA 3TAMAX
KYTIIHAPHO OBPABOTKM

120 -
100 -

ELameral Mushrooms
80 - W Tubular Mushrooms

(=)

= -

> > =) > =2 o> o>

%] o = £ = c = c =

g 5§ 8o S5 €S ST E SE

o 43 32 o« S 2 o o

= k= 197} I m w0 m o

o = LT Py L. - _©

@ 5 £2 g° 229 £s5 £5
£ £ £ gL gL

2 = < = =

o <T

o

U1 CHMDKEHHUS COJIEP)KAHUA PATUOAKTUBHOI'O €35
OBONIIN HEOGXOJAUMO THIATEIBPHO OTMBITh OT I'PYHTA,
OYHCTUTH OT KOXKYPBI, TAK KAK B HEH KOHIICHTPAIIHS
11e3us B 2—3 pa3a BhIIIE, YEM B KNYOHsX. [Ipu oTBApU-
BAaHUU OBOIIEH B OYJIBOH IEPEXOJAUT OKOJIO 50% pa-
JIMOAKTUBHOT'O 11€3Hs1, COJIeprKaIerocs B KiyoHsax (ITa-
Kkyso AL, 1981).

KOMIUIEKC 3aIUTHBIX MEPOIIPHUATHH, IIPOBO/IMMBIX B
CENbCKOM XO3AUCTBE, ITO3BOJMI B 10—20 pa3 CHU3UTH
JI03y BHYTPEHHETO OOJIYYEHUS HACEJICHU, OJJHAKO OH
MOPOAMI YYBCTBO TPEBOI'H, CAMOOTPAHHUYEHHE B I1O-
TPeOIEHNHU MECTHBIX ITPOJYKTOB, TPAHC(POPMALIUIO Pa-
LIUOHOB IIUTAHUA M CO37aJ BTOPYIO IPOOIEMY — IIPO-
671€eMy OITUMAIBHOT'O OOECTIEYEHUS HACEJIEHUS TIOCT-
PaJaBIIUX PAHOHOB IPUBO3HBIMHU “UUCTBIMU” IPOIYK-
TAMMU.

TIpo6seMa ONTUMAJIBHOTO OOCCIICYCHUS HACETICHUS 110~
CTPaAABIINX PAOHOB IPUBO3HBIMU “UHCTBIMU” ITPOJYK-
TAMU — HE CTOJBKO T'MI'MEHUYECKAS, CKOJIBKO COIIM-
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lem than a hygienic one. The hygienic points of the
named problem are the identification of the pro-
ducts subject to replacement and the imported pro-
ducts’ quality control. Unfortunately that problem
was not solved everywhere in a good way. Only the
radionuclide content in products was under con-
trol but the assortment, quality and interchange-
ability etc. of the products were considered much
less. According to the study results of specialists
from Moscow, Minsk and Kyiv and data from our
observations the consumption of milk, dairy pro-
duce, meat, fish, fruits, vegetables and green-stuff
decreased sharply after the introduction of restric-
tions in production and use of local products. The
imported goods were not enough of good enough
quality and required assortment (Kolesnikov V.S. et
al,, 1989; Kniznikov VA, 1992; Istomyn AV, 1994).

The analysis of protein, vitamin and mineral
composition of diet indicated that the impor-
tant components content is insufficient. This
produced low vitamin and their metabolite lev-
els in blood and urine, complaints of headaches,
dizziness, nausea, elevated fatigue, frequent nasal
bleeding, anxiety growth, population morbidity
indices increase. By virtue of that the population
further more and more consumed products of
local origin that stipulated internal irradiation
doses growth (Kniznikov V.A. et al.,, 1988; Kniz-
nikov V.A,, 1992; Popov D.K. et al., 1993; Kor-
zun V.N, 1995).

In this connection a third problem has arisen —
that of preparation, products and food supple-
ments working out for decrease of absorption, ac-
cumulation of radionuclides and/or increase of or-
ganism resistance to radiation impact, as that will
enable use of local foodstuffs. Experts from many
ministries and departments in Ukraine are engaged
in the named problem, among them — medical
staff, technologists, radiobiologists and sometimes
businessmen.

The arrangements for radionuclides absorption,
accumulation decrease and acceleration of their
excretion from the organism is a complex, some-
times ineffective last step in decreasing internal ir-
radiation dose.

The arrangements are realised within two directions:

— providing balanced dietary content, first of all
in proteins (especially of animal origin), carbohy-
drates (cellulose, pectin), minerals (calcium, phos-
phorus, potassium, iron, iodine, cobalt, copper,
zinc) and vitamins (carotene, vitamins A, E, C, B,);

— use of preparation, foodstuffs and food supple-
ments decreasing absorption and accumulation of
radionuclides (i.e. sorbents, blocators) both with
those accelerating excretion (decorporants). The
named means is not to be uncontrolled. In con-
stant use such substances are to satisfy several strict-

JIbHAA, TOCYAAPCTBEHHAA. [UTMEHNYECKHE ACTIEKTBI 9TOM
npo6JIEMBI — ONPEJAEIEHUE NIEPEYHS NOMIEKAMNX 3a-
MEHE IIPOJYKTOB, KOHTPOJIb KAYECTBA IIPUBO3HBIX IIPO-
JTYKTOB. K COXanmeHUIo, Ipo6IIEMY 3Ty IIOBCEMECTHO pe-
TN IJI0X0. KOHTPOIUMPOBAIN JIMIIL YPOBEHDb PAIUO-
HYKJIMIOB B IPOJIYKTAX M MaJIO BHUMAHUS OOPAIaJIv Ha
HUX ACCOPTUMEHT, KAUECTBO, 3AMEHAEMOCTD U T.I1. Kak 110-
KAa3aJI1 PE3YJ/IBIaThl UCCICAOBAHNUH CIIELUAINCTOB MOCK-
BbI, MuHCKa, KreBa u JJaHHbIE HANTHUX HAOIIOECHUMN, C
BBEJCHUEM OTPAHUYEHUI HA IIPOU3BOJACTBO U ITOTPEG-
JIEHHE MECTHBIX IIPOJAYKTOB M UCIIOJIb30BAHUEM IIPHUBO3-
HBIX, HE BCEI/A B JOCTATOYHOM KOJIMYECTBE, XOPOIIETO
KA4YECTBA M HYKHOI'O ACCOPTUMEHTA, PE3KO CHU3UIIOCh
NOTPeOIEHNE HACEIEHUEM MOJIOKd U MOJIOYHBIX IIPO-
JIYKTOB, MsIC4, PBIOBL, (PPYKTOB, OBOLIECH, OTOPOJAHOMU 3€-
sienu (KosecHukos B.C. v coaBr., 1989; KHIKHUKOB B.A.,
1992; UcromuH A.B.,, 1994).

Ananmn3 6eJIKOBOIO, BATAMUHHOI'O ¥ MMHEPAJILHOI'O CO-
CTaBa PALIMOHOB ITUTAHUA [OKA3JL, YTO COJIEPKAHNE ITUX
BA’KHBIX KOMIIOHEHTOB HEJJOCTATOYHOE. DTO OOYCIOBU-
JIO HU3KHE YPOBHU BUTAMHUHOB U X META00JIUTOB B KPO-
BHU M B MOYE, )KaJIOOBI HA TOJIOBHYIO O0JIb, FOJIOBOKPYXKE-
HUE, TOITHOTY, TOBBIIIEHHYIO YTOMJIIEMOCTD, YACThIE HO-
COBBIE KPDOBOTECUYEHMUS, YCUJIEHUE YYBCTBA TPEBOTIY,
BO3PACTAHUE 3200JIEBAEMOCTH HACEIEHUS. B crmy atux
OPUYUH YUYETHUHIICA OObEM MOTPEOIEHM TPOIYKTOB
MECTHOTI'O IIPOU3BOJICTBA, YTO OOYCIOBUIIO MOBBIIIEHHE
J103 BHYTpeHHero ooiyyeHus (KHIKHUKOB B.A. 1 cOaBT.,,
1988; Kamxuukos B.A., 1992; ITonios [I.K. u coasrt., 1993;
Kopsyu B.H,, 1995).

B CBA3M C BBIEUINIOKEHHBIM BO3HHKIA TPEThA IPOOJIE-
Ma — IpobiieMa pa3pabOTKU IIPENAPATOB, IIPOAYKTOB U
MHIIEBBIX JOOABOK, CHIKAIOIINUX BCAChIBAHUE, HAKOTLIE-
HUE PAJUOHYKIUAOB U (MJIN) MOBBIIIAIOIINX YCTONYH-
BOCTB OPI'aHHU3Ma K BO3/ICHCTBHIO HOHU3UPYIOIINX 13-
JIY4EHUH, YTO TTIO3BOJIUT UCIIONIb30BATh MECTHBIE ITPOJYK-
TBL. DTUM B IIOCJEJHUE TOABI B YKPAHUHE 3aHUMAIOTCS
CHEIUATHUCTB MHOTUX MUHHUCTEPCTB U BEJJOMCTB — Me€-
JINKH, TEXHOJIOTH, PAJIMOOUOJIOTH, 2 MHOTAA U OU3HEC-
MEHBL

MeponpusaTHs IO CHIPKEHUIO BCACBIBAHUS, HAKOIUICHUS
PAIMOHYKIN/IOB U YCKOPEHMIO UX BBIBEICHUS M3 Opra-
HI3Ma, ABJIIIOTCS CJIOKHOM, MHOIIA MAIO(MP(PEKTUBHOMU,
HO IOCJICAHEN MEPOU, YMEHDBIIAIOLIEH 103y BHYTDEHHE-
ro OOJIy4EHHS.

MeponpHuaTHs PEATU3YIOTCS IO IBYM HATIPABICHUSM:

— 0b6ecrneYeHue COVTAHCUPOBAHHOIO PAIMIOHA, B IIEPBYIO
o4epe/ib OEJIKOBOTO (OCOBEHHO YKUBOTHOT'O ITPOUCXOXKTIC-
HIT), YIVIEBOAHOIO (KJIETYATKA, IIEKTHUHbIL), MUHEPAJIbHOI'O
(KaITbLIHI, (POCHOP, KNI, SKETIE30, O/, KOOATBT, ME/Tb, ITMHK)
W BUTAMUHHOI'O (BUTAMMH A, KApOTUH, BUTAMHUHBI E, C, B,,);

— MCIIONIb30BAHHUE ITPENAPATOB, IIUINEBBIX TPOYKTOB U
JIOGABOK, CHIDKAIOIIHX BCACBIBAHUE U HAKOIUICHHE PAIHO-
HYKIHJIOB (COPOEHTOB, 6JI0KATOPOB), 4 TAKKE YCKOPSIIO-
IIMX WX BBIBEACHUE (IECKOPIIOPAHTOB). IIpuMenenme a1ux
CPECTB HE JOJZKHO ObITh OECKOHTPOIBHBIM. [Tpu ocTo-
STHHOM YHOTPEOIEHNUH OHU JJOJDKHBI OTBEYATD 60JIEE JKECT-
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er requirements than in case of short-term applica-
tion. They are to be sufficiently effective, convenient
in application, economically profitable, not alter-
ing the normal mineral and other branches of me-
tabolism in long-term use. The chosen remedy is
not to be toxic in prolonged application or in any
case the connected risk is to be less than that from
possible consequences of excreted amount of radi-
onuclides.

We studied the effectiveness of various prepara-
tions (Prussian blue, sodium and calcium alginate,
polystibnite, adsobar, calcium phosphate), food
substances (peptides, carbohydrates, vitamins;
potassium, calcium, phosphorous salts, different
pectin and edible (food) fibers), natural products
(fruit and berry juices, bakery, products from Lami-
naria and Mussels, etc.). The special foodstuff with
associated preparations — caesium and strontium
absorption antagonists (Prussian blue, alginates,
food fibers, pectin etc.). The assortment of such
foodstuffs is rather numerous: canned meat, fruit
and vegetables; bakery, confectionery, dairy prod-
ucts (Korzun V.N,, 1980; 1995; Korzun V.N. et al.,
1994, 1995).

Among all the tested preparations — antagonists
of 137Cs absorption — Prussian blue (synonyms: fer-
rocyn, radiogardaze, ferro-cyanide iron etc.) is the
most effective agent.

Preparation was tested in acute and chronic (du-
ring animal life span) experiments on rats and also
in clinical and natural observations in humans. In
bringing in the foodstuff content the effectiveness
of preparation is not lowered but somewhat in-
creased because of possible surface square growth
of the Prussian blue contact with radioactive caesi-
um. The preparation optimal dose of 50 mg per ani-
mal in rats and 3 g per human provides a 95-99%
decrease of caesium intestinal absorption (prophy-
lactic application) and 3-fold acceleration of radio-
nuclide excretion (in curative application) (Kor-
zun V.N,, 1995).

The experimental and natural tests of created fer-
rocyn-containing foodstuffs indicated their high
efficiency both in radioactive caesium excretion
and its accumulation decrease. Prussian blue asso-
ciated with preparations or products selectively
binds caesium radionuclides that entered the ali-
mentary canal both from environment (with food,
water, air) and from inside the body (with bile and
intestinal liquors) turning them into an insoluble
compound:

Fe,[Fe(CN)]+12Cs - 3Cs,[Fe(CN) J+4Fe™.

Reverse absorption of the radionuclide from the
intestines into the blood is blocked and its excre-
tion with faecesis increased and therefore the over-
all elimination (figures 4, 5).

KHUM TPEOOBAHUAM, YEM ITPU KPATKOBPEMEHHOM X IIPH-
MeHeHUN. OHH JIOJDKHBI OBITh JOCTATOYHO 3(P(PEKTUBHEI,
yI0OHBI B IPUMEHEHNH, SKOHOMUYHBI, IIPU JUTUTEILHOM
MIPUMEHEHWH HE HAPYITATh HOPMAJIBHOT'O MUHEPATIBHOTO
0b6MeHA 11 OOMEHA JIPYI'UX BEIIECTB. BEBIOpaHHOE CPEAICTBO
HE JIOJDKHO ObITh TOKCUYHBIM ITPU JUTUTEIBHOM IIPHMEHE-
HHU WIH, BO BCIKOM CJIy49a€, PUCK €I'0 UCTIOJIb30BAHUS JIOJT-
JKE€H OBITh MEHBIIIE, YEM OT BO3MOKHBIX ITOCJICICTBUI 00~
JIy4€HUS1 BBIBEICHHOM YACTBIO PAJIMOHYKIHIOB.

Mbl M3y4drin 3PMEKTUBHOCTD PA3IUYHBIX IIPENAPATOB
(pepporrHa, ATBIUHATA HATPHS U KIS, TOJTUCYPbMU-
Ha, 371c06apa, PocdaTa KAIbLMA), TUIEBBIX BEMIECTB (Oe1-
KOB, YIVIEBOZOB, BUTAMUHOB, COJICH KAJIHs1, KAIbLysA, POC-
(popa, pa3IMYHBIX IEKTUHOB U IMUIIIEBBIX BOJIOKOH ), HATY-
PaJbHBIX IPOJAYKTOB ((PPYKTOBBIX U SITOJIHBIX COKOB,
XJIEOOOYIOUHBIX U3JIENUIH, TPOJYKTOB U3 MOPCKOI KaITyC-
TBI, MUJIAI U IP.), A TAKKE CIIEITUAIbHBIX TUIEBBIX ITPO-
JYKTOB, B COCTaB KOTOPBIX BBE/IEHBI ITPENAPATHI — OJIOKA-
TOPBI BCACBIBAHUA PAJHUOHYKIUOB 11€3UA U CTPOHIINA
(beppoLMH, AIBI'MHATEL, TTUIIEBBIE BOJIOKHA, TIEKTUHBI U
JIp.). ACCOPTUMEHT TAKHUX IIPOAYKTOB BECbMa OOIIHPEH:
MSICHBIE 1 IUI0/IOBO-OBOIIHBIE KOHCEPBBL, XJIEO00YJIOUHBIE,
KOHJIUTEPCKUE U3JIEIHSA, MOJIOYHbIE TTPOAYKTHI (Kopsyn B.H,,
1980; 1995; KopsyH B.H. 11 coasr., 1994; 1995).

VCTaHOBJIEHO, YTO U3 BCEX MCITBITAHHBIX ITPENAPATOB — 6J10-
KAaTOPOB BCAChIBaHMA 7 Cs Hanoosee 3(PMOEKTUBHBIM SBJIA-
ercst peppOLIH (CMHOHUMBL: OCPIIMHCKAS JIA3YPb, IPYCCKAST
CHHB, P3/THOTaP/1a3€, KEJIE3UCTO-CHHEPO/IUCTOE JKEIIE30).

[Ipenapat UCTIIBITAH B OCTPBIX U XPOHUYECKUX (B TEYE-
HUE BCEU JKU3HU JKUBOTHOI'O) AKCIIEPHUMEHTAX HA KPbI-
Cax, a TAKXKE B KIMHUYECKHUX U HATYPHBIX HAOTIOJCHUAX
Ha JIOJAX. DPPEKTUBHOCTD MPENAPATA B COCTABE -
IIEBOI'O MPOAYKTA HE TOJBKO HE CHHKAETCH, 4 U He-
CKOJIBKO BO3PACTA€ET B CBA3U C YBEIUYEHUEM BO3MOXK-
HOW IUIOIAAN KOHTAKTA (PEPPOLUHA U PASUOAKTUBHO-
ro nesus. OnTuMaIbHAd 1034 npenapara — 50 Mr Ha
KPBICY U 3 I' HA YEJIOBEKA — 0O€eCIIeunBacT 95-99% cHu-
JKEHHE BCACBIBAHUSA 11€3Us (NIPU NPOPUIAKTUICCKOM
NPHUMEHEHUUN) U 3-KPATHOE YCKOPEHUE BBIBEICHUS
paguonyknuaa (npu gededbHoM npuMmenenun) (Kop-
3yH B.H,, 1995).

Pesyisrarbl 9KCIIEPUMEHTAIbHBIX M HATYPHBIX UCITBITAHUI
CO3JIaHHBIX (PEPPOLIMH-COACPIKAIUX ITUIIEBBIX IIPOIYK-
TOB IOKA3AJIU UX BBICOKYIO 3((MEKTUBHOCTD KAK JIJIA BbI-
BEICHUS PAJAUOAKTHBHOI'O LIE3US, TAK M CHYDKEHMS €I'0 Ha-
KOIUICHUA. BEPIIMHCKAA J1a3yPb B COCTABE IIPENAPATOB WIN
MPOIYKTOB MUTAHUS U30UPATEIBHO CBA3BIBACT PA/IMOHYK-
JINZBI LI€3Us, ITIOCTYIIMBIINE B IIUIIEBAPUTEIBHBIN TPAKT
K4K 3K30I'€HHO (C IIMIIEH, BOJOH, BO3YXOM), TAK U 9H-
JIOT'€HHO (C JKETYBIO 1 COKAMHU KUIIEYHHKA ), IPEBPAIILAS
X B HEPACTBOPUMOE COCIUHEHUE:

Fe,[Fe(CN)y];+12Cs — 3Cs,[Fe(CN) +4Fe>.

biokupyeTcsi 06paTHOE BCACBIBAHHUE PAJUMOHYKIN/A U3
KMIIEYHHKA B KDOBb U YBEJTMUHUBAETCS BBIBEJIECHUE €TI0 C
KaJIOM U, CJIEJJOBATEJILHO, OOIIEE BhIBEACHUE (PUCYH-
K1 4, 5).
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FIGURE 4. EFFECT OF FOODSTUFFS WITH PRUSSIAN BLUE (2" GROUP)
ON '37Cs EXCRETION WITH FAECES IN MAN (15" GROUP — CONTROL)

PUCYHOK 4. B/TNAHWE NMPOAYKTOB C ®EPPOLINHOM (2-4 TPYMMA) HA
BbIBEAEHVE '¥7Cs C KAJTIOM V JIOZEN (1-91 TPYNMNA — KOHTPOJSTb)

%
3 -

2.5 1
E Before research

M After research

Results of studies held in many countries through-
out the world (Nielsen P. et al,, 1990; Korzun V.N,,
1995) give ground considering the long-term use
of Prussian blue. Using the Prussian blue prepara-
tion marked with '»C and 5°Fe P. Nielsen (1990)
showed that it is not decomposed or absorbed in
the digestive tract and therefore cannot affect the
liver, kidneys and other viscera.

We also revealed no side effects of the substance in
long-term experiments in rats receiving 25, 50 or
100 mg of Prussian blue (Korzun V.N,, 1995).

The studies carried out with our participation by
Prof. J.B. Levington (main opponent of ferrocyn)
in the Institute of Nutrition revealed no disorders
in rats receiving 50 mgeday~! of preparation for
the yearly period. More than 50 parameters were
investigated including body mass dynamics, exter-
nal respiration status, that of gaseous exchange,
acid-base balance, total protein content in blood
serum, cholinesterase activity, kidney function; liv-
er, kidneys, lien relative mass, histological struc-
ture of viscera etc. (Research Report, 1991).

Following the accident in Goiania (Brazil) to accel-
erate the '¥’Cs excretion in 250 persons physicians
applied high doses of Prussian blue (10—-20 geday!
for adults and 5-10 geday ! in children). As data in
literature were absent concerning the safety of such
high preparation doses the medical teams (Farina R.
et al, 1991) took measures for timely revelation of
any side effects for 2 months. The potassium con-
tent in blood serum and urine, haemoglobin and
methaemoglobin levels, ferrocyanide fragments
presence and other clinical parameters were studied
regularly. No toxic effects of the mentioned high
preparation doses were revealed and radioactive cae-
sium excretion increased by 2—3 times.

FIGURE 5. EFFECT OF FOODSTUFFS WITH PRUSSIAN BLUE (2"° GROUP)
ON "¥7Cs OVERALL EXCRETION IN MAN (15T GROUP — CONTROL)

PUCYHOK 5. BNINAHNE MPOAYKTOB C ®EPPOLINHOM (2-A FPYMMA) HA
OBLLYH0 3KCKPELWO '¥7Cs Y JTIOAEN (1-9 TPYMMNA — KOHTPOSb)
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EBefore research
2.5 1 B After research

Pe3ynbTaThl UCIEA0OBAHUE, IPOBECHHBIX BO MHOTHX CTPA-
nax mupa (Nielsen P.et al, 1990; Kopsyn B.H.,, 1995), naior
OCHOBAHME CYUTATh OE3BPETHBIM JIUTEIBHOE IPHUMEHE-
HHE 6EPIIMHCKON 1a3ypu. Micnonb3ys MmedeHHbI 1C 1 >°Fe
npenapar 6epanHCcKon nasypy, P. Nielsen (1990) noka-
3QJ1, YTO OHA HE PA3/IATAETCA U HE BCACBIBAETCA B TUIIEBA-
PUTETBHOM TPAKTE 1, 3HAYUT, HE MOKET BJIUATH HA COCTOSA-
HUE IIEYE€HU, TTOYEK U IPYTUX BHYTPEHHUX OPI'aHOB.

Hamu (Kopsyn B.H., 1995) B IInTEIbHBIX OIIbITAX HA KPbI-
Cax, HOJYYABIINX 11O 25, 5 1iu 100 MI 6€pIAUMHCKOM J1a3y-
PH, TAKKE HE BBISIBJICHO HOOOYHBIX 3(PPHEKTOB.

HccnenoBaHus, IPOBEICHHbBIE C HAIIUM YYaCTHEM OCHOB-
HBIM OIIMOHEHTOM (pepporirHa npod. JK.B. JIEBUHITOH B
WHCTUTYTE NUTAHNS, HE TOKA3IN KAKUX-TMOO HapyIIe-
HUI Y KPBIC, TOJIYYaBIINX 10 50 MI'e CyT™! Ipenapara B Te-
yeHue roja. izyaeHo oonee 50 moKa3aTesnei, B TOM YHUCIIE
JHAMIKA MACCBI TEJIA, COCTOAHUE BHEITHETO JIbIXAHMS, Ta-
3000MEHA, KUCJIOTHO-OCHOBHOE PABHOBECHE, COJIEPKAHNUE
006111er0 6€JIKA B CBIBOPOTKE KPOBHU, AKTUBHOCTD XOJIMHI-
CTepasbl, (PYHKIMOHAIBHOE COCTOSIHHE ITOYEK, OTHOCUTECITb-
Hasl MaCCa MEUYECHH, ITOYCK, CEJIC3EHKU, TUCTOIOTMYECKAsI
CTPYKTYpa BHYTPEHHUX OPraHoB uap. (Oruer o HHMP, 1991).

ITpu aBapuu B Iorsnmuy (bpasmwiist) Bpadu B LIEIAX YCKOPeE-
Hus1 BbIBEZICHYS 17 Cs y 250 YeTIOBEK TPHUMCHSITA OCPIIHCKYIO
JIa3ypb B 601bIINX J1032X (10-20T1°CyT ' — Y B3pOUIBIX 1 5—
10recyr'y nerein). [IOCKOJIBKY B JIMTEPATYPE HE ObUIO JIaH-
HBIX O OE3BPEHOCTU TAKUX BBICOKUX /103 ITPEMAPATA, ME/TH-
LUHCKHE OpUIa/ibl, KAK yKa3blBaeT R. Farina u cOaBTOPBI
(1991), HanIpOTLREHUA 2 MEC TIPUHHMMAJIN BCE MEPBI I CBOC-
BPEMEHHOTI'O BBIIBIICHUST JITOOBIX TOOOYHBIX 3(PHEKTOB. Pe-
TYIIPHO UCCIENOBAIN COZIEPYKAHME KAIUS B CLIBOPOTKE KPO-
BU 1 MOYE, YPOBEHB I'€MOITIOONHA M METTEMOITIOOHNHA, HATH-
4ME OCKOJKOB (DEPPOLUAHUAA U JPYTUE KIMHUYECKUE
HoKa3aTe. TOKCIeCcKOro apdeKTa yKa3aHHBIX BBICOKUX /103
MpenaparTa He OOHAPYKEHO, 4 BbIBe/IeHUE 37 Cs yBEJTMUIIIOCh
B2—3pasa.
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The alginate acid salts (sodium alginate from Lami-
naria (White Sea, Sea of Japan), from rhizoid of Lami-
naria Japonica, Costaria Costata, Cystosira, Zostera
(Black Sea), calcium alginate from Laminaria (White
Sea, Sea of Japan, Equatorial) were investigated com-
prehensively as antagonists and(or) decorporants
of strontium and caesium radionuclides. At the pre-
paration dose of 400 mg per rat the sodium alginate
from rhizoid of Laminaria Japonica and calcium al-
ginate from Laminaria Japonica were found the most
effective (the radioactive strontium accumulation
up to the 31% day of experiment decreased by 76%
and 87,3% respectively). In case of dose elevation up
to 600—800 mg per animal the radioactive stron-
tium accumulation decreased by 75—-90% (table 2).

BcectopoHHe n3ydeHbl CON AJIbI MTHOBOM KUCIOTHI (AJIb-
I'MHAT HATPUS U3 JIAMUHAPUU OCJIOMOPCKOM, ITOHCKOM,
U3 PU3OUJOB JIAMUHAPUU ATTOHCKOM, KOCTAPHUH KOCTA-
T4, UCTO3UPBL, 30CTEPBl YEPHOMOPCKOM, aJIbI'UHAT
KJIbLIUSA U3 JIAMUHAPUU OEJIOMOPCKOM, ATTOHCKOMH, 9K-
BaTOPUAJILHON) KaK OJIOKATOPBI U (MJIN) ICKOPIIOPAH-
Thbl PAJUOHYKIUAOB CTPOHLIMS U 1ie3ust. [1pu gose npe-
naparta 400 Mr Ha KPBICY Hanobonee 3(POEKTHBHBIMU OKa-
3Q/IMCh WIbI'MHAT HATPUA U3 PU3OUIOB JIAMUHAPUU
SIIIOHCKOU (HAKOIUIEHUE PAJUOAKTUBHOI'O CTPOHLUA K
31-My AHIO OTIBITA CHIDKAIOCH HA 76%) M AIbIMHAT KAJTb-
LU 13 JIAMUHAPUU AIIOHCKON (Ha 87,3%). IIpu 11OBBI-
MIEHUH JO03bI 10 600—800 MI' Ha J)KMBOTHOE HAKOIICHHE
PAAMOAKTUBHOI'O CTPOHIINS YMEHBITATIOCHh HA 75—-90%
(Tabnuna 2).

TABLE 2

SODIUM ALGINATE EFFECT ON ORDER AND RATE PER CENT OF ®Sr ACCUMULATION DECREASE IN RAT (Mm)

TABJINLA 2

BISIHVE ATTbIMHATA HATPUSE HA KPATHOCTb W MPOLEEHT CHUKEHUS HAKOMMEHUS ®Sr V KPbIC (M+m)

Sodium alginate from seaweed Dose per rat Order of accumulation Percentage of decrease
]
Control — 9.74+0.36 —
Laminaria Japonica 0.6 1.59+0.43 83.7
Laminaria Japonica 0.4 2.59+0.43 73.4
Costaria Coatata 0.4 2.82+0.37 71.0
Cystosira 0.4 2.96+0.30 69.6
Rhizoid of Laminaria Japonica 0.4 2.29+0.40 76.5
Laminaria Digitalia (White Sea) 0.6 1.70+0.31 82.5
Laminaria Digitalia (White Sea) 0.4 2.91+0.39 70.1
Zostera (Black Sea) 0.4 2.67+0.41 72.6

Alginates added to dough (0.5-2% to flour mass),
dairy produce, confectionery, canned meat, vegeta-
bles and fruits (0.5-2.5%) improve the physical-
chemical properties of the finished commodity and
provide 2—3-fold decrease of radioactive strontium
absorption.

The results of studies held earlier here (Korzun V.N,
1995) together with other authors’ results (Hesp R,
Romsbottom B, 1965; Car TEE et al, 1968; Ajgik-hin
LS. et al, 1988) testify that optimal dose of sodium
alginate not disturbing the metabolism of calcium
(as strontium analogue) for adults constitutes 6—
8geday!. Such a quantity of sodium alginate decrea-
ses 2°Sr absorption 3—3.5 times and a dose of
20 geday! results in 5—7-fold protection. We con-
sider that under the long-term radioactive stron-
tium incorporation (both with optimal consump-
tion of stable calcium) the production of several
foods with sodium or calcium alginate is advisable,
which will provide the daily preparation dose of 6—
8 glevel. For example with consumption of 300 g of
bread with added 2% of sodium alginate (related to
flour weight) the organism will receive more than
4 g of preparation. If we bring for instance 0.5 1 of
kefir (0.6% alginate) and 100 g of juice with pulp
(1% respectively) into the diet that will give the 4 g
more of sodium alginate. Other combinations (com-
positions) application is available.

Brecenue anbruHaTos B TeCTO (0,5—2% K Macce MyKH),
MOJIOYHBIE, KOH/INTEPCKUE U3/ICIHS, MSICOHBIE, OBOIIIHBIC,
dpyKTOBBIE KOHCEPBEI (0,5—2,5%) yaydIaeT (PU3NKO-XH1-
MMYECKUE CBOHCTBA TOTOBOI'O IPOJIYKTA U OOECIICUNBACT
2—3-KpaTHOE CHIKEHHE BCACBIBAHUSA PAJTUOAKTUBHOIO
CTPOHIIYS.

Pe3ysIBraTol BINOJIHEHHBIX HAMU PAHEE UCCIEJOBAHUI
(KopayH B.H,, 1995), a Taxoxke apyrux apropos (Hesp R,
Romsbottom B., 1965; Car T.EF et al., 1968; Axru-
xuH W.C. 1 coasr., 1988), CBUIETENBCTBYIOT O TOM, YTO
ONTUMAJIbHAA /1032 AJIbITUHATA HATPUS, HE HAPYIIAIONIAs
OOMEH aHAJIOTA CTPOHIUS KAJIBIU, JIJISI B3POCIOTO Ye-
JIOBEKA COCTABIISICT 6—8 r's CyT~ . TAKOE KOJIMYECTBO AJTh-
TUHATA HATPHUS CHUDKAET BCAChIBAHME P°Str B 3—3,5 pasza, a
71032 20 recyT ! 1aeT 5—7-KpaTHYIO 3aIUTy. MBI CUHTA-
€M, 4TO B YCJIOBUAX JUINTEJIbHOI'O HOCTYILUIEHHA B OPra-
HU3M PAJUOAKTUBHOI'O CTPOHIIMA (HAPALY C OITUMAJIb-
HBIM ITOTPEOJIEHUEM CTAOMIIBHOI'O KAJIBIIMS) 1EJIECO00-
Pa3€H BBINYCK HECKOJIBKHUX MPOAYKTOB C AJIbIMHATOM
HATPUSA WU KaJbIUA, YTO O6ECIIEYNUT CYTOUYHYIO /103y
npenapara Ha yposHe 6—8 1. Tak, ipu rnorpebienuu 300 T
xJj1e0a C JBYXIPOILIEHTHBIM (IO OTHOIIEHUIO K MacCCe
MYKH) COAEPKAHUEM AJIbTUHATA HATPUS B OPTAHU3M
OOCTYynUT 6oJiee 4 r npenapara. ECJIu B palioH 4eyioBe-
Ka BHECTH, K npumepy, 0,5 1 keupa (0,6% anbruuara) u
1001 coka ¢ MAKOTBIO (19%), — TO 3TO eme 4 I AJIbI'MHATA
HaTpHa. MOKHO IIPUMEHATD U PYIHE COYETAHUA (KOM-
MHO3ULIMN).
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The viscosity, propensity to jellification, radionu-
clide and heavy metal absorption, perfect techno-
logical effectiveness of alginates predetermine their
use in foodstuffs of populations, resident in eco-
logically dangerous territories.

Itis well known that lack of calcium both in animal
and human diets leads to increased absorption and
accumulation of strontium radionuclides in the or-
ganism (Iljyn LA, 1977; Korzun V.N,, 1980; Annen-
kovB.N,, Yudintseva EV, 1991). Thus if with the ex-
perimental animals’ normal provision of calcium
the strontium absorption degree is 20—-30% from
that entered the intestines, the deficiency of calci-
um gives that of 60—70%.

The mentioned element brought into the diet
(1.5-2-fold over the norm) promotes strontium
absorption lowering and excretion increase by 30—
40%. Milk and dairy produce are main sources of
calcium especially for children. Not less than 500 ml
of cow’s milk or sour milk products is required to
cover the daily reqirements of man in calcium. But
according to the results of a study carried out by
experts from Moscow, Minsk and Kiev (Kolesnik-
ov VS. et al, 1989; Kultchitskaya V.P. et al,, 1990;
Kniznikov VA, 1992; Korzun V.N,, 1995) milk con-
sumption by residents of contaminated regions
decreased 2—3 times, in this connection the calci-
um income to organism is only 52—65% of essen-
tial needs. That is why in the new foodstuffs such
sources of calcium were added to their compoun-
ding as milk, sea kale, blood, liver, buckwheat etc.
Apart from this, the additional calcium was brought
in the present compounding of dairy produce (ripe
and blue cheese, curds, “Lactogerovit” etc.) and they
were recommended for the daily diets. Such pro-
ducts’ (enriched with calcium) consumption de-
creased the %Sr assimilation in our experiments. At
the same time these products enrich the diet with
valuable protein that increases organism general
resistance and lowers radionuclide accumulation.

The radio-protective properties of pectin were
studied here: citric, apple, red beet, that from
Zostera and modified ones — high-, intermedi-
ate- and low-etherified. Under optimal doses of
400 mg per rat the radioactive strontium accu-
mulation decrease is from 13% to 40%, caesium —
from 10% to 30% depending on pectin type. The
modified low-etherified pectin came to be the
most effective (isotopes accumulation decrease for
429% and 32% respectively) (figure 6). The same re-
sults were received by other experts (Iljyn LA,
1977; Ajmukhamedova G.B., 1984; Altukhova G.A.
etal, 1989).

The worked out and(or) studied canned fruit and
vegetables (paste, juices, jams) containing potassi-
um and pectin also decrease radionuclide accumu-
lation. We proceeded from the point that pectin
consumption by children is not to exceed 2—

BsI3KOCTB, CITIOCOOHOCTB K I'€JIE0OPA30BAHUIO, A0COPOIIHS
PaIMOHYKIHIOB U TSDKEIIBIX METAJUIOB, XOPOIIAsS TEXHO-
JIOTUYHOCTD AJIBI'MHATOB ITPEJOIPEAEIISIIOT UCIIOIb30Ba-
HHE UX B IPOAYKTAX MTUTAHNS HACEJICHUS, TIPOKUBAIOITIC-
I'O Ha 3KOJIOTHYECKU OITACHBIX TEPPUTOPHUSIX.

M3BECTHO, YTO HEAOCTATOK KAJIBLIHA B PAITMOHE KAK JKH-
BOTHBIX, TAK M Y€JIOBEKA, IPUBOJIUT K ITOBBIIEHUIO BCA-
CBIBAHMA U HAKOIUIEHUA B OPIraHU3ME PAJJUOHYKINJOB
crponnusa (Mnbun JILA, 1977; Kopsyn B.H., 1980; Au-
HeHKoB B.H., FOnunnesa E.B,, 1991). Tak, npy1 HOpMayb-
HOM OO€ECIIEUYEHUU JTA60PATOPHBIX ) KUBOTHBIX KAJIbI[U-
€M BCACBbIBAHHE CTPOHIMA cOCcTaBuageT 20—30% oT 1no-
CTYNUBIIEIO B KUIIEYHUK, IIPU €Tr0 Aedpuuure —
60-70%.

BHeceHue B paririoH U36bITOYHBIX KOJTMYECTB 3TOTO dJ1C-
MeHTa (B 1,5—2 pa3a BbIIlI€ HOPMBI) CIIOCOOCTBYET CHIKE-
HHIO BCACBIBAHHS U YBEJIMYEHUIO BBIBE/ICHHS CTPOHITHS HA
30—40%. OCHOBHBIE UICTOYHUKH KAJIBITUS, OCOOCHHO IS
JIETEN, — MOJIOKO M MOJIOUHBIE TIPOAYKTHL /151 obecneye-
HHS CYTOYHOH ITOTPEOHOCTU YETIOBEKA B KAJIBLIMH HEOOXO-
JuMO He meHee 500 M1 KOPOBBET'O MOJIOKA WJIN KMCJIOMO-
JIOYHBIX ITPOAYKTOB. OTHAKO, KAK YCTAHOBJIEHO B UCCIIEIO-
BAHMAX, IPOBOJUMBIX Y4€HBIMH MOCKBBI, MMHCKA 1 Knesa
(Konecnukos B.C. u coasr.,, 1989; Kynpuniikas B.IT. v coaBr,
1990; KarxkHHKOB B.A., 1992; KopsyH B.H,, 1995), B partyo-
HAaX JKATEJIEN 3arPSI3HEHHBIX PAHOHOB IOTPEOIECHUE MO-
JIOKA CHIDKEHO B 2—3 Pa34, B CBA3U C YEM IIOCTYIUICHUE KAJIb-
1IHSI B OPI'aHU3M COCTABIBIET JIUIIb 52—065% OT HEOOXO/TH-
MOTO. B CBAA3H € 3TUM IPH pa3pabOTKE HOBBIX THIIEBbIX
MPOJYKTOB B UX PELENITYPY Mbl BHOCWIMN TAKHE UCTOYHU-
KH KaJIbIIHS KAK MOJIOKO, MOPCKYIO KAITyCTY, KDOBb, [ICUCHD,
TPEYHEBYIO KPYITy U Jp. KpoMe TOro, BBOJWUIN JOIIOTHU-
TEJILHO KAJIBLHI B CYIIECTBYIONIHE PELENITYPBI MOJIOYHBIX
HOPOJAYKTOB (CBIPBI TBEPABIE K MATKUE, CBIPDKU, KE(PUD, JTAK-
TOI'E€POBUT U IP.) U PEKOMEHJIOBAIIN UX B PALTMOH. FICIIOMB-
30BAHHE TAKUX (OOOI'AIIECHHBIX KAIBIIHEM) IIPO/IYKTOB CHU-
JKAJI0 B HAIMUX AKCIIEPHUMEHTAX yCcBOeHMEe Sr. B TO Jxe Bpe-
MA 9TU HPOJAYKTHI OO0IAIAIOT PALTMOH TTOJHOLEHHBIM
OEJIKOM, YTO MOBBINIAET OBIIYIO PE3UCTEHTHOCTb OPraHH3-
Ma M CHIDKAET HAKOIUICHUE PA/TMOHYKIIN/IOB.

Hamu ngydeHsl painO3auTHBIE CBOMCTBA [IEKTHHOB: ITWT-
PYCOBOTO, A6JIOYHOTO, CBEKJIOBUYHOI'O, U3 30CTEPHI,
4 TAKKE MOAMMPUIIMPOBAHHBIX — BBICOKO-, CPEHE- U
HHU3KO3TEPUPUITIPOBAHHBIX. [ IpH ONTHUMATIBHBIX /I03aX —
400 MI' Ha KPBICY — CHIKCHUE HAKOIUICHUS PAUOAKTHB-
HOI'O CTPOHLIMA COCTaB/IEeT OT 13 10 40%, a nesus — or 10
110 30% B 3aBUCUMOCTHU OT BU/IA IeKTUHA. Hanbonee ag-
(PEKTUBHBIM OKA3aJICSI MOJAU(DUILIMPOBAHHBIN HU3KO3TE-
PUPUIIMPOBAHHBIN NEKTUH (CHU3WI HAKOILICHUS U30TO-
OB Ha 42 1 329% COOTBETCTBEHHO) (PUCYHOK 0). Takue e
PE3YIIBTATHI IIOJIyYEHbBI ¥ APYTUMH MCCIegoBaTesaMu (Fib-
un JLA, 1977, Aimyxamenosa ['b., 1984; Asrryxosa 'A. u
COasBrT., 1989).

Pa3paboTaHHbIe HAMU U (IIX) U3y4EHHBIE TUIO0O0BOIIHBIE
KOHCEPBBI (MKPA, COKH, JPKEMBI ) KAK HOCUTEITN KAJIUA U TTEKTHU-
HOB TAKKE CHIDKAIOT HAKOIUIEHUE PAAUOHYKIMIOB. MbI ICXO-
JIAJIA U3 TOTO, YTO NOTPEOIEHHUE NEKTUHOB JAETHMH HE JIOJDK-
HO IIPEBBIIIATD 2—3 recyT . ITOBbIIICHYE JJO3bI IEKTHHOB /IO
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3 geday . Pectin dose elevation up to 10—15 geday™!
(for radionuclide absorption lowering effect am-
plification) is undesirable. It is noteworthy that na-
tural juices with pulp, ground fruit (as a paste) also
affect the radioactive caesium metabolism because
of high potassium (caesium analogue) content.
Therefore we recommend natural fruit, berries, ve-
getables with products of their processing enriched
with low-molecular pectin.

From the 5 types of studied edible (food) fibers
(from bran, beet oilcake, orange peel, lemon peel
and from alfalfa) the most effective decrease of ra-
dionuclide content (strontium for 37%, caesium for
16%) was exerted by food fibers from alfalfa (Kor-
zun V.N,, 1980; 1995) (figure 7).

FIGURE 6. RADIONUCLIDES ACCUMULATION DECREASE (%)
IN RAT DEPENDING ON PECTIN TYPE

PWUCYHOK 6. CHVDKEHWE HAKOMMEHNA PAQVOHYKINAOB (%)
B OPTAH3ME KPbIC B 3ABCMOCTI OT BULA NMEKTUHA
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As is well known potassium salts have an impor-
tant role in intracellular metabolism, water-salt
metabolism, osmotic pressure, acid-base balance
regulation, are necessary for normal muscular func-
tion in particular myocardial. Potassium promotes
water and sodium excretion from the organism,
activates several enzymes (Korzun V.N. et al,, 1994).
With potassium lack caesium radionuclide accu-
mulation in the organism is elevated. Our studies
revealed that fruit-vegetable dishes in the diet pre-
vent caesium accumulation and accelerate its urine
excretion. Therefore a sufficient amount of pro-
ducts containing potassium, vegetables, fruits, dried
fruits, juices with pulp, sea kale, peas, haricot, po-
tato is to be present in the diet of residents of con-
taminated regions. The potassium content in dai-
ly diet is to be no lower than 4 g in any level of

10—15recyr QuryBermdaensa 2(PheKTa CHIPKEHHA BCACHIBA-

HUA PAAVOHYKIV/IOB) HEKEIIATEHHO. HATypATbHBIE COKM C Ms-
KOTBIO, U3MEJILYECHHBIE (B BUZE UKPBI) IUIOBI TAKOKE BIIVAIOT
Ha META0O0JIN3M PaTMOAKTUBHOIO 11E3H5, YTO OOBSCHACTCSA
BBICOKOI KOHLICHTPALIMEHN B HUX aHAIOI'A LIe3us K. [1o-
3ITOMY MbI PEKOMEH/IYEM JIs1 ITUTAHMA HACCIICHS, IIPOXKUBA-
IOLIETO HA 3AIPASHCHHBIX TEPPUTOPHAX, KAK HATYPAIbHbIC
(PPYKTBL, ATOAIBL, OBOIIY, TAK U IPOAYKTBI UX IEPEPAOOTKY,
OOOTraIEHHbBIE HU3KOMOJIEKY/IIPHBIM IIEKTHUHOM.

M3 5 BU/JIOB U3YYEHHBIX HAMU ITUITEBBIX BOJIOKOH (M3 OT-
py6€L, CBEKJIOBUYHOT'O 3KOMA, KOXKYPBI AIIEIbCHHA, KOXKY-
PBI IMMOHA Y M3 JIIOIIEPHbBI) CAMOE BBICOKOE CHMKEHUE
HAKOIUIEHU PAJUOHYKINAOB (CTPOHLIMA — HA 37%, Lie-
3usT — Ha 16%) OKA3ATH TTUINEBbIC BOJIOKHA U3 JIIOICPHBI
(Kopsyn B.H., 1980; 1995) (pucyHOK 7).

FIGURE 7. RADIONUCLIDES CONTENT DECREASE (%)
IN RAT DEPENDING ON TYPE OF FOOD FIBERS

PUCYHOK 7. CHYOKEHWE HAKOTMJTEHIA PAOVIOHYKIINLO0B (%)
B OPTAHW3ME KPbIC B 3ABUCMOCTI OT BIJA MALLEBbLIX BOTOKOH
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Conm Kanusi, KaK U3BECTHO, UT'PAIOT OOJIBIIYIO POJIb BO
BHYTPHUKJIETOYHOM OOMEHE, B PETYJIALINNA BOJHO-COJIEBO-
ro OOMEHA, OCMOTHYECKOTO JIABJIEHUS, KUCJIOTHO-OCHOB-
HOT'O PaBHOBECHS, HEOOXOIUMBI 11 HOPMAJIbHOM Jiesi-
TELHOCTHU MBIIIIILI, B YACTHOCTH, Cep/iia. Kanmit crnocoo-
CTBYET BBIBEJICHUIO U3 OPrdHU3Ma BOJBI U HATPUS,
akTuBupyeT psag pepmenTos (KopsyH B.H. 11 coast,, 1994).
ITpu ero HeOCTATKE YBEJIMYMBACTCS HAKOIUICHHE B OPIa-
HHU3ME PATMOHYKINUJIOB 1e3us. Hamm nceie1oBanms no-
Ka3aJI1, YTO UCTIONIb30BAHNE B PAITMOHE IUIOAOOBOITHBIX
OJIIO/ TIPENATCTBYET HAKOIUIEHUIO 3TOI'O PASUOHYKINAA
M YCKOPSIET €I'0 BhIBE/ICHHE C MOYOH. [To3TOMY B pariuoHe
JKATENIEN 3AIPA3HEHHBIX PETMOHOB B OO0A3aTEJILHOM I10-
PAIKE JOJDKHBI OBbITh B IOCTATOYHOM KOJIMYECTBE ITPOTYK-
TBL, COAEPKAIIMNE KAJIUH, OBOIIH, (DPYKTHI, CYXO(MPYKTHI,
COKH C MAKOTBIO, MOPCKAs KaIyCTa, TOPOX, (PACOIIb, Kap-
TOodemb. CofepKaHNE KAIUA B CYTOYHOM PALIMOHE HE JJOJI-
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foodstuffs’ contamination with radioactive cae-
sium.

During working out of the foodstuffs compound
we determined that it is impossible to bring in the
optimal dose of alginate, Laminaria, pectin in the
same product without changes in its organoleptic
and physical-chemical properties. Apart from for
long-term consumption a number of products is
required to minimize the dishes’ reiteration, ex-
clude palling on and not to disturb the optimal set
of food substances.

Whereas the radiometric and dosimetric issues of
foodstuffs with alginates, Prussian blue, pectin, food
fibers etc. working out and application are techno-
logically solved, the question of their application
expediency among the whole world is not unam-
biguously solved. According to many experts (Eoll EJ.,
1989; Kolesnikov V.S. et al., 1990; Krasnopevt-
sev V.M, Istomyn AV, 1993; Istomyn AV, Krasnope-
vtsev V.M., 1994) any excess of the long-living radi-
onuclides content in diet requires protective pre-
parations and products application. Experts from
the Institute of Biophysics (Moscow) follow a more
careful approach in this issue. Thus LA. Buldakov in
his monograph “Radioactive substances and man”
(1990) says that the question of any direct or indi-
rect tools and means application expediency for
incorporated radioactive substances elimination
acceleration or their deposition averting under
chronic oral or inhalation entry is to be solved in-
dividually. The type and amount of radioactive sub-
stance, way, time and duration of its entry, exposed
person status and external irradiation dose value,
number of affected persons and estimated conse-
quences of radionuclides incorporation are to be
taken into account. One can not disagree with that.
But the theory that one of the best modes of pro-
tection is to be considered as “exclusion and limi-
tation of the contaminated foodstuffs consump-
tion up to the moment of radioactivity recession
to acceptable levels providing human complete
safety” is not quite clear. What is to be considered
“an acceptable level” and for how long one is to
expect the mentioned “recession”?

From our point of view such radioprotective tools
as alginates, pectin, food fibers, calcium salts (with-
in reasonable limits), sea kale all with comprehen-
sive studied safety both in animal experiments and
observations on humans, traditionally eating them
during all life, application expediency is not in
doubt. The food fibers, pectin, alginates are able
not only to decrease radionuclide incorporation
but also lower the risk of constipation, diverticu-
lums, colon and rectum polyposis and cancer, piles,
atherosclerosis, diabetes mellitus and cholelithia-
sis. At the same time excess consumption of food
fibers and pectin calls forth colon fermentation,
increased gassing with meteorism symptoms, pro-
teins, fats, calcium, iron and other minerals assim-

SKHO OBITh HIDKE 4 I' IIPU JIFOOOM 3arPSI3HEHHUU TTUIIEBBIX
IIPOJIYKTOB PA/IMOAKTUBHBIM 11€3HUCM.

IIpu pa3zpabOTKe pELENTYP MUIIEBBIX ITPOYKTOB MBI yOe-
JWINCDH B TOM, YTO O€3 U3MEHEHUS OPraHOJIENTUYECKUX
U (PU3UKO-XUMHYIECKUX CBOHCTB IIPO/YKTA, HEBO3MOXKHO
BHECTH OITHMAJILHYIO JIO3Y AJIbIMTHATA, JAMUHAPHH, TIEK-
TUHOB B OJJMH IIPOAYKT. Kpome TOTO0, I YCIOBHUH JJIH-
TEJIBHOI'O NOTPEOIEHNS HEOOXOAMMO UMETh HA00P IIPO-
JIYKTOB, YTOOBI MUHIMHU3UPOBATH ITIOBTOPSIEMOCTD OJIIO],
UCKIIIOYUTD IIPHUEIAEMOCTB, 4 TAKKE HE HAPYIIATh ONITU-
MaJIbHOT'O HA60pa IMHUIIEBBIX BEMIECTB.

Ecimm painoMeTpUYEeCcKue, JO3UMETPUIECKIC BOIIPOCHI
Pa3pabOTKU 1 UCIIOJIb30BAHMS MTUIIIEBBIX IIPOIYKTOB C AJIb-
TUHATAMH, OEPIMHCKOM JIA3YPbIO, TEKTHHAMH, TTUITEBbI-
MU BOJIOKHAMH U JIP. TEXHOJIOTHUYECKU PEIICHBI, TO BOII-
POC 1IEIECOOOPA3ZHOCTH UX IIPUMEHEHHS BO BCEM MUPE
OJTHO3HAYHO HE perieH. [To MHEHHUIO MHOTHX HCCIIEIOBA-
Tesert (Do 3. [k, 1989; KonecHukos B.C. 1 coasT., 1990;
Kpacnomnesues B.M,, Mcromun A.B., 1993; UctomuH A.B,,
Kpacnonesies B.M.,, 1994), 11060€ NPEBBIIEHNE B ITUITE-
BOM PALIMOHE COJIEPyKAHUSA JONTOXKHUBYIITUX PATUOHYKIIN-
JIOB TPEOYET NPUMEHEHMSA AU THBIX IIPENAPATOB, IIPO-
JIYKTOB. Bojiee OCTOPOKHO MOAXO/IAT K 9TOMY BOIIPOCY
yueHble MHCcTHUTYTa 6M0du3nKku (Mocksa). Tak, JLA. Byn-
JTAKOB B MOHOT'paduH “PaIMOAKTUBHBIC BEIIIECTBA U YEJIO-
BeK” (1990) nuieT O TOM, 4TO BOIIPOC O LIEJIECOOOPA3ZHO-
CTU ITPUMEHEHM JTFOOBIX KOCBEHHBIX WIN ITPSIMBIX CPE/ICTB
U CIIOCOOOB YCKOPEHMUS BBIBE/ICHHS M3 OPraHU3Ma MTHKOP-
OPUPOBAHHBIX PA/IMOAKTHBHBIX BEIECTB WIH IIPEIOTB-
pamieHue JENOHUPOBAHUS UX IIPU XPOHHUYECKOM IIep-
OPAJIBHOM WIH UHTUIIIMOHHOM OCTYILUICHUHN PEIIAET-
€Sl UHIUBUYAIBHO C YYETOM BHU/IA M KOJIMYECTBA PAUO-
AKTHUBHOT'O BEMIECTBA, ITyTHU, BDEMEHU U JUTUTEJIBHOCTH €ETO
MHOCTYIUIEHUS, COCTOSTHUSA HOCTPA/IABIIETO U JO3bI BHETII-
HETO OOYYEHN, KOJIMYECTBA ITIOCTPA/IABIINX U ITPEATIO-
JIAra€MBIX ITOCJIC/ICTBUI OT THKOPIIOPUPOBAHHBIX PAZIHO-
HYKJINJOB. C 3TUM HEJIb3s HE COIIACUTCS. OJIHAKO HE
COBCEM SICHO IMOJIOKEHUE O TOM, YTO OJJHUM U3 JIYUITHX
CIOCOOOB 3AMUTHI CJIEIYET CUUTATD “UCKIIOYEHUE U OT-
PaHUYCHME NOTPEOICHUA “3aTPSA3HEHHBIX” MTUIEBBIX
MPOAYKTOB JIO TEX MOP, IOKA PAAUOAKTUBHOCTb HE CIIa-
JIET IO IPUEMJIEMBIX YPOBHEH, OOE€CTIEYHBAIONINX ITOJIHYIO
6€30MACHOCTD YEJIOBEKA”. UTO JKE CYUTATD “TIPUEMIIEMBIM
YPOBHEM” U CKOJIBKO JKAATh 9TOTO “Ccriaza’”?

LlenecoobpasHOCTb MPUMEHCHMS TAKUX PATHUO3AITITHBIX
CPECTB, KAK A/IbIMHATHL, TIEKTHUHBDL, ITUITEBLIE BOJIOKHA, COJIU
KAJIbLIYSA (B PA3yMHbBIX IIPEIEIAX ), MOPCKAS KAITYCT4, 0E€3BPE-
HOCTb KOTOPBIX U3y4€HA KAK B OITbITAX HA JKUBOTHBIX, TAK 1 B
HAOIOIEHUSX HA JIOSIX, TPAJAUIIMOHHO OTPEOAIONTNX X
B ITHIIY HA IPOTSDKEHUU BCEH JKU3HH, HE BBI3BIBAET COMHE-
HUE. [ TUITIEBbIE BOJIOKHA, [IEKTUHBIL, AJTbITHATHI CLIOCOOHBI HE
TOJIBKO CHU3WUTb MHKOPIOPHPOBAHUE PAJUOHYKIH/IOB, HO
Y PUCK BOBHUKHOBEHHUS 3ATIOPOB, IMBEPTHKYJIOB, ITOJIATIO34
M PaKa TOJICTOM 1 ITPAMOM KUIIIKH, TEMOPPOS, ATEPOCKIIEPO-
34, CAXAPHOI'0 IMA6€TA, XKEITYHOKAMEHHOM O0JIe3HU. B TO )Ke
BPEMS1 U30BITOYHOE ITOTPEOJICHUE ITUITEBBIX BOJIOKOH H IICK-
TUHA OOYCJIOB/INBACT OPOYKEHUE B TOJICTOM KHUIIIKE, YCWJICH-
HOE I'43000PA30BAHNE C SABJICHUAMH METCOPU3MA, YXY/ILIE-
HHE YCBOCHUS OEJTKOB, >KUPOB, KAJIbL VL, SKEJIE3d M PYTUX MU-
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ilation deterioration. Therefore we consider food
fibers daily consumption is not to exceed 25-30 g,
pectin — 2—3 g, alginates — 6-10 g.

The Prussian blue use issue both as pharmacologi-
cal preparation (ferrocyn) and in content of food-
stuffs is to be settled individually in every specific
case. Our studies (Astashev N.P, 1990; Korzun VN,
1995) and works of other authors (Ilyazov R.G. et
al, 1990; Romanov LM., Kostuk D.M., 1993) made
conditional its use in livestock food for more pu-
rified production (milk, meat). Concerning the
population we consider possible (necessary) Prus-
sian blue application in regions where foodstuffs
include caesium radionuclides in amounts exceed-
ing permissible levels and where respective pro-
duct consumption leads to internal irradiation
dose values over the permissible level. At the same
time other methods (replacement of contaminat-
ed products with “clean” ones, culinary process-
ing) are ineffective. At present such territories are
the northern regions of Rivno province where the
population uses products (milk, meat, cranberries,
potato, mushrooms etc.) with sizable content of
157CS.

The agrochemical arrangements being carried out
for radionuclides transition decrease from soil to
plants (soil liming, land-reclamation, increased do-
ses of fertilizers application) lower foodstuff conta-
mination levels 2—4 times. However not only is ra-
dionuclide transition decreased but also that of bio-
logically important macro- and microelements —
cobalt, copper, zinc, iron, manganese etc. (Prister B.S.
etal, 1991; PopovD.XK etal, 1993; Korzun V.V, 1995).
The last one is followed by plants, animals and in all
probability human morbidity elevation. Apart from
this, the self-restrictions and economic dislocation
redoubled the nutrition defects that were marked in
the pre-accidental period too.

A fourth problem is emerging here — the issue of
population actual nutrition study in contamina-
ted regions and arrangements for its correction.

The protective arrangements held within the con-
taminated territories (local food production and
consumption restrictions, liming of soils, land-rec-
lamation), different way of radiation risk perception
by population, contaminated regions supplemen-
tation with foodstuffs problem, and finally — eco-
nomic ruin in the state have led to two unfavorable
factors summarization. The radiation factor (exter-
nal and internal irradiation at present, doses re-
ceived in preceding period) was joined by one of
unbalanced, inferior nutrition i.e. excessive con-
sumption of carbohydrates (bread, cereals, maca-
roni, sugar), animal proteins, vitamins, microele-
ments shortage.

According to the study results of experts from Mos-
cow, Kyiv, Minsk (Kolesnikov V.S. et al., 1990; Knizni-
kov VA, 1992; Istomyn AV, Krasnopevtsev V.M,

HCPATBbHBIX BEITCCTB. [I03TOMY MBI CHUTAEM, YTO CYTOYHOC
OTPEOJIEHYIE ITUITIEBBIX BOJIOKOH HE JIOJDKHO IIPEBBIIATD 25—
30 I; IEKTUHOB — 2—3 I, A/IbI'MHATOB — 6—10 T

Bonpoc 0 npuMeHEHUH 6EPIMHCKOM JIa3yPU KAK B BUJIE
dapmnpenapara (peppoLrHa), TAK U B COCTABE MHIIE-
BBIX IIPOZYKTOB JIOJDKEH PEIIATHCA UHAUBUTYATIBbHO B KAXK-
JIOM KOHKPETHOM ciy4dae. Hamm nccinenosanus (Acra-
mes HIT, 1990; Kopsyn B.H,, 1995) n pab0oTbI IPyIUX aBTO-
pos (Mnbasos P.I. 1 coast., 1990; Pomanos JL.M., Koc-
TIOK /LM, 1993), 06yCIIOBIIM BO3MOKHOCTH MCIIOJIB30BAHIS
€€ B PALIMOHE MPOAYKTHBHBIX YJKUBOTHBIX JIJIS1 TTOTy4YEHUSA
O05ee YMCTOM NPOAYKIIUM (MOJIOKA, MsCA). YTO JKe Kaca-
€TCA HACETIEHNSA, TO MBI CYUTAEM BO3MOKHBIM (HEOOXOH-
MBIM) HCHOJIb30BATh OEPIMHCKYIO JIA3YyPh B TEX PETUO-
HAX, I7I€ MUIIEBBIE TTPOJYKTHI COAECPKAT PAJTUOHYKIH/IBI
LE3UA B KOJIMYECTBAX, IPEBBIIIAIONINX JJOITYyCTUMBIE YPOB-
HU, U IPU NTOTPEOIEHUN KOTOPBIX HACEJIEHUE MOIyddeT
JIO3y BHYTPEHHETO OOTyYEHHS BBIIIE JJOITYCTUMOM, 4 JIPY-
MMM METOAAMH (3AMEHA “TPA3HBIX” IIPOJYKTOB Ha “duC-
ThIE”, KyJIMHAPHAsI OOPA0OTKA) HE yAA€TCs U30€KATh 3TO-
ro. Ha cerogHAmHmni IcHb TAKUMH PETHOHAMU SIBJIIOTCS
CEBEPHBIE PAXIOHBI PUBHEHCKOM OOJIACTH, TI€ HACETIEHUE
NOTPEOIAET NPOAYKTEI (MOJIOKO, MACO, KIIIOKBY, KAPTO-
(peJIb, TPUOBI U IP.) CO 3HAYUTEIBHBIM COAEPKAHUEM 37Cs.

ITIpoBeeHUE ArPOXUMUYECKHUX MEPOIIPUATUM 110 CHIDKE-
HUIO [IEPEXOAA PAAUOHYKINJOB U3 II0YBbI B PACTECHUA
(M3BECTKOBAHUE I1I0YB, BHECEHUE MEJIMOPAHTOB, I1OBbI-
IIEHHBIX 103 MUHEPAIbHBIX yJOOPEHUI ) B 2—4 pa3a CHU-
JKA€T YPOBHU 3ATPA3HEHUS MHIIEBBIX ITPOAYKTOB. OfjHA-
KO IIPU 3TOM CHIDKAETCA MEPEXO]] HE TOJIBKO PAJMOHYK-
JIUIOB, HO U OMOJIOTUYECKU 3HAYUMBIX MAKPO- U
MUKPOIIEMEHTOB — KOOAJIBIA, ME/IU, LIMHKA, )KEJIE3a, Map-
ranua u gp. (ITpucrep B.C. u coasr,, 1991; ITonios LK. u
C0aBT, 1993; KopsyH B.H.,, 1995), 4ro BiedeT 3a COOOH
MOBBIIIICHUE 3260JIEBAEMOCTU PACTEHUI, >)KUBOTHBIX U, TIO
BCEM BUJIMMOCTH, YETOBEKA. Kpome Toro, camoorpanmuye-
HUSL, 9KOHOMHYECKAS PA3PyXa yCYTYOWIN HOPOKU MUTA-
HUsA, KOTOPBIE OTMEYAJIMCH U B JOABAPUHHBIN IEPUO/I.

BO3HUKAET 4eTBEPTAsi IPOOIEMA — U3YUEHUE (DAKTUYEC-
KOT'O MATAHUSA HACEJIEHW 3AIPA3HEHHDBIX PAOHOM U Pa3-
PabOTKa MEPOIIPUATUI IO €TO KOPPEKIIUU.

3aImTHBIE MEPOIIPYISITYS, ITPOBO/IUBIINECCS HA 3aTPS3HCH-
HBIX TEPPUTOPSX (OrPAHIHUCHUE IPOU3BO/ICTBA U TTOTPED-
JIEHWSI MECTHBIX ITPOIYKTOB, U3BECTKOBAHUE [TOYB, BHECCHHE
MEJTMOPAHTOB), PA3IMYHOE BOCIIPUATUE HACETIEHUEM PUC-
K4 ParaLiy, IIpOOGIEMbI OOECIICUCHMS TPOAYKTAMH ITATA-
HUSI TIOCTPAJIABIINX PAMOHOB U, HAKOHELL, 9KOHOMUYCCKAS
Pa3pyxa B CTPAHE IIPUBEJIN K TOMY, YTO KJIy4EBOMY (DaKTOPY
(BHEIITHEE U BHYTPEHHEE OOJIYIEHUE B HACTOSIIEE BPEMS,
JIO3bI, OCOOEHHO HA IIUTOBU/IHYIO JKEJIe3y, [TOJTyYCHHBIC B
HPEABIYIINE I'OJbI) IIPUCOEIUHIICS €l U (paKTOp pa3da-
JIAHCHPOBAHHOTI'O, HEMTOJTHOIIEHHOTO ITUTAHHSA — U30BITOY-
HOE NIOCTYIUIEHHE B OPTAaHU3M YIJIEBOJIOB (XJ1€63, KPYTI, Ma-
KaPOHHBIX U3/IC/IUE, CaAXaPa), HEIOCTATOK OEIIKOB > KUBOTHO-
T'O IIPOUCXOKACHUS, BUTAMUHOB, MUKPO3JICMEHTOB.

Kax 1oxkasaim pesyJisraTbl UCCIICJOBAHNUM yYCHBIX MOC-
kBbl, Kuesa, Muncka (Konecunukos B.C. u coasrt., 1990;
KawxHukos B.A, 1992; ctomuH A.B., Kpacuoniesnies B.M,,
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1994; Korzun V.N,, 1995) the vegetable content of
contaminated territories population diet is de-
creased 1.6—2.2 times. That of fruit and berries is
2.5-3-fold, milk and dairy produce — 2-3-fold,
meat — 1.3—1.5-fold, fish and non-fish seafood —
1.7-3.5-fold decrease.

Taking into account the lack of microelements in
soils of Polessye that is redoubled by liming, back-
ground of numerous publications about the bio-
logical effect of seafood (fish, Crustacea and espe-
cially sea kale) we studied in animal experiments
and clinical observations in man the radioprotec-
tive and general-therapeutic effects of products
made from sea kale (“Dalnevostochny”, “Zdorovje”
salads, salad from Cucumaria, piquant sticks, jam,
etc.). These products are industrially manufactured
and worked out in our collaboration with the tech-
nologists. We have established that the mentioned
products’ inclusion in daily food of animals lowers
the 1¥’Cs and ®>Sr incorporated accumulation. These
products’ application in nutrition of children
among the contaminated regions promotes more
intensive excretion of radionuclides with excre-
ment. Moreover a positive therapeutic effect is not-
ed in 80% of the examined children: stomach aches
ceased in 72%, dyskinetic phenomena — in 68%.
Intestinal cavitary digestion normalized in 64%,
gastric mucosa status improved in children with
gastroduodenal pathology, hemoglobin level and
red blood cell count normalized in children suffe-
ring mild iron deficiency anemia. The laboratory
and clinical studies results enabled us to recom-
mend sea kale products for nutrition of popula-
tion in the exposed regions (Korsun V.N. et al., 1994;
Korsun V.IN,, Nedourov S.L, 1995; Korsun VN, 1995).

After the Soviet Union disintegration Laminaria (sea
kale) has become an unavailable sea product. That is
why we, in collaboration with “Fortune” Co. (city of
Kahovka) during 1996—1997, carried out tests of sea
algae from the Black and Azov Seas. From them
Zostera was found to be the most perspective and
health-giving one. Its chemical content is only a bit
different from that of Laminaria and polysaccharide
zosterin has property of lowering radioactive stron-
tium. Not getting into detailed analysis of Zosters
chemical content it is worth noting that 2 tablets (1 g)
of this substance provides the daily requirement of
iodine, manganese and selenium. The Ministry of Pub-
lic Health of Ukraine issued permission for produc-
tion of food supplement “Biostar. Zostera product”.

Our research held in the Dispensary Endocrinolo-
gy Department of Ternopol Central Clinical Hos-
pital data results testify that the food supplement
“Biostar. Zostera product” gives pronounced
therapeutic effect in patients with digestive, he-
mopioetic and immune systems pathology, nor-
malizes selenium and iodine metabolism (table 3)
that provides proper thyroid function and also
have radioprotective properties. It can be recom-

1994; KopsyH B.H., 1995), B parjOHe HACEIEHHUS 3arPs3-
HEHHBIX TEPPUTOPHUIN CHIKEHO COAEPKAHUE OBOIIEN B
1,6—2,2 pasa, PPyKTOB U SI'O/T — B 2,5—3 pa3a, MOJIOKA U
MOJIOYHBIX IIPOJYKTOB — B 2—3 paza, msaca — B 1,3—
1,5 pasa, peIObl 1 HEPBIOHBIX HPOJYKTOB MOPA — B 1,7—
3,5 pasa.

VuuTeiBasg HEJOCTATOK B 1ToYBax Ilosechss MHOTUX MHK-
PO3IEMEHTOB, KOTOPBIN YCYI'yOJIAETCA IPOBEJICHUEM U3-
BECTKOBAHUS [10YB, 4 TAKKE MHOI'OUUCICHHBIC ITyOJIMKA-
IIUU O BGUOJOTHYECKOM JICHCTBUHU IPOAYKTOB MOPS
(PpBIOBL, PAKOOOPA3HBIX 1, OCOOEHHO, MOPCKOH KAITyCTHhI),
MBI B 9KCIIEPUMEHTAX HA >KUBOTHBIX U B KIMHUYECKUX Ha-
OMIOAEHUAX HA JTIOSX U3YYIIN PAJHUO3ANTUTHOE U OOIIIE-
TEPANEBTUYECKOE JEHCTBUE BBITYCKAEMBIX ITPOMBIIILIEH-
HOCTBIO M Pa3pPa0O0TAHHBIX HAMU COBMECTHO C TEXHOJIO-
ramMm IIPOAYKTOB M3 MOPCKOMN KaIlyCTbl (CaJIaThI
“JaJIbBHEBOCTOUHBIN”, “310POBbE”, CAJIAT U3 KYKyMaPUH, I1a-
JIOUKU ITMKAHTHBIE, JUKEM U JIP.). YCTAHOBJIEHO, YTO BKJIIO-
YEHMUE ITUX NPOAYKTOB B PAIIMOH KMBOTHBIX CHIKAET
HAKOIUICHHE B UX OpraHusMe ¥’Cs 1 #°Sr. Icrionp30BaHNE
ITUX IIPOYKTOB B IMUTAHUU JICTEH M3 3aATrPA3HEHHBIX Pario-
HOB CIIOCOHBCTBOBAIO 60JIEE UHTECHCUBHOMY BBIBEJICHHUIO
PAgUOHYKINIOB C 3KCKpeMeHTamu. Kpome Toro, orme-
YEH MOJIOKUTEIBHBIN TEPAEBTUYECKU a(pdekT y 80%
00CIEIOBAHHBIX JICTEL: OOJIb B XKUBOTE UCYE3NAY 7 2%, TUC-
KHUHETUYECKUE SIBJICHUST — y 68%, OJIOCTHOE TTHITICBAPEe-
HIE HOPMAIU30BAIOCH Y 64%, yAydINHIOCh COCTOSIHUS
CJIN3UCTON OOOJIOYKHU JKENYKA Y IETEN C TACTPOAYOE-
HaJIbHOM IATOJIOI'MEH, HOPMAIU30BAJICA YPOBEHD I'€MO-
IJIOOMHA U 3PUTPOLIUTOB Y JAETEH C JKEJIE30APULTITHON
AHEMMEH JIETKOM CTENEHM. [JaHHbBIE TAO0PATOPHBIX U K-
HUYECKUX HUCCIEJOBAHUI ITO3BOJIMINA PEKOMEH/IOBATD
HPOAYKTBI N3 MOPCKOM KAITyCThI 1A ITUTAHWA HACEJIEHWA
rnocrpaaasmmx parioHos (KopsyH B.H. u coast, 1994; Kop-
3yH B.H., Henoypos C.H., 1995; KopsyH B.H., 1995).

ITocne pacriajia CoBeTCKOro Coro3a JJaMUHAPUA CTAJIA JUIA
HAC HEJJOCTYITHBIM UMIIOPTHBIM ITPOJYKTOM. [TO3TOMY MBI
pu copeiicTBUM (pupmel “@opTtyHa” (r.KaxoBKa) B Teue-
Hue 1996—1997 1. MpOBETN UCTIBITAHUSI MOPCKUX BOJO-
pocneit A30BCKOTO 1 HepHOro Mopeit. M3 HUX Hauobosee
MEPCIEKTUBHON U IOJIE3HOU OKA3AIACh 30CTEPA, KOTO-
pas 10 XUMHUYECKOMY COCTABY MAJIO YEM OTJIMYACTCS OT
JIAMHUHAPHHY, 4 TTOJINCAXAPH]] 30CTEPUH OOIATAET CBOU-
CTBOM CHIMDKATD BCACBIBAHUE PAJAUOAKTUBHOI'O CTPOHLIUS.
He BjaBasach NOAPOOHO B AHAIN3 XMMUYECKOI'O COCTABA
30CTEPBL, OTMETHUM, YTO 1 T' (2 TaGJIETKN) 3TOr'O BEIIECTBA
06€ECTIEYNBAIOT CYTOYHYIO IIOTPEOHOCTD YEJIOBEKA B UOJIE,
MAapramiie 1 cejene. MUH3Ipas YKPanuHbI 11 Pa3penie-
HUE Ha BBITYCK ITUITEBOM J0OABKHU “BrocTap. [TpoayKT 3
30CTEPHI”.

JaHHbIE HATMX NCCIIETOBAHNH, TPOBEAECHHDBIX BUCITAHCEP-
HOM 3H/IOKPUHOJIOIMYECKOM OTACJICHUU TepHOIIOIBCKOM
00JIACTHON KIMHUYECKOH OOJIbHULIBL, CBUICTEIBCTBYIOT O
TOM, YTO MHITEBAs J0OaBKa “Bruoctap. [TpoayKT 13 30CTe-
PBI” JAET BBIPAKEHHBINA TEPATIEBTHYCCKUI 3(PPEKT y 6OIIb-
HBIX C HATOJOIUEI IUIIECBAPUTEIBHOM, KDOBETBOPHOM 1
MMMYHHOM CCTEM, HOPMATU3YET OOMEH CEJIEHA, 1o/1a (Tab-
JINIIA 3), 9TO OOECIIEUNBACT XOPOIIYIO (DYHKITUIO IITUTOBH/I-
HOPKEJIE3bL, 4 TAOKE OOJIAAACT PAHUO3AI I THBIMU CBOHCTBA-
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TABLE 3
DYNAMICS OF IODINE EXCRETION WITH URINE IN CHILDREN
. . . TABJIULA 3
OVHAMVKA BbIBEQEHWA NOJA C MO40W Y JETEN
Group Age, years Average body Q of body, kBq Amount of iodine, uge100mL™ of urine per day

weight, kg 15! day 14" day 28" day 1% day 14" day 28" day
15t (15 children) 11-14 31.3 11.50 8.14 5.55 3.6+0.41 8.4+0.72 12.240.83
2" (14 children) 11-14 32.6 12.11 10.3 8.22 3.5+0.39 3.9+0.42 4.2+0.40

mended for inclusion in the diet of populations
resident in endemic and radionuclide contami-
nated regions.

The ecologically safe foodstuffs’ elaboration and
providing all the surviving population after the
ChNPP accident at present in economic disloca-
tion situation is unreal. Therefore in our opinion
the experts, medical staff and public are to endeav-
or on sanitary, hygienic competence of population
various groups and execution of arrangements for
population nutrition real improvement in con-
trolled regions.

Nutrition correction as irradiation risk factor de-
crease is to be executed by dint of:

— the most contaminated foodstuffs withdrawal
from diet — some forest berries, mushrooms, milk
and meat (on the assumption of replacement with
imported ones);

— providing the population with products contai-
ning potassium, calcium, food fibers, pectin substan-
ces, iodine, iron, cobalt and selenium microelements;

— working out and population provision with
foodstuffs decreasing radionuclide accumulation
(seafood, bakery, fruits and vegetables, canned meat,
dairy produce);

— working out and application of products eleva-
ting organism resistance to ionizing radiation i.ec.
containing radioprotectors — B-carotene, me-
thionine, taurine; vitamin E, natural antioxidants
(black currant, apple powder, greens, Zostera, sea
kaleetc.).

Furthermore the contaminated regions population
nutrition correction is to foresee the organism re-
sistance increase towards also other detrimental
non-radiation, non-ionizing factors.

Organism resistance increase to unfavorable fac-
tors including ionizing radiation is an important
and effective component of survival complex pro-
gram under ecological disaster conditions caused
by environment contamination with heavy me-
tals salts, pesticides, industrial and transport re-
leases, radionuclides. As it was mentioned above
the full value protein optimal content in diet in-
creases organism resistance to many factors inclu-
ding ionizing radiation. Thus after animals’ expo-
sure to high y-radiation doses (6—8 Gy) their life

MU OHAa MOXKET OBITh PEKOMEHIOBAHA JI51 BKIIIOYCHUS B Pa-
ITMOH ITUTAHMS HACEJICHMS, TPOXKUBAIOIETO B 9HAEMUYHBIX
U 3aTPA3HEHHBIX PAJHUOHYKINIAMU PAOHAX.

CO3/1aHHE HKOJIOTMYECKH YUCTBIX IIPOAYKTOB IIUTAHUS 1
06€eCTIeYeHNE MU BCET'O TOCTPAABIIIETO BCJIE/ICTBHC ABA-
pun Ha YADC HACENEHUA B CEIOJHAIIHECH 9KOHOMUYEC-
CKOU CHUTYALIUH HEPEWIbHO. [ T03TOMY YCWIMSA YUEHBIX, ME-
JUIMHCKUX PA0OTHUKOB, OOIIECTBEHHOCTH JIOJIKHBI
OBITh HAITPABJIEHBI HA ITOBBIIIIEHUE CAHUTAPHO-TUTUEHU-
YECKOM I'DAMOTHOCTU PA3JIMYHBIX I'DYIII HACCJICHU U
MNPOBEJEHUE MEPOIPUATHI MO YIYYIIEHHUIO (DAKTUYECKO-
I'O NUTAHMA HACEJICHUA KOHTPOJIHMPYEMBIX PAHIOHOB.

Koppekiiyst MUTaHus KaK (PAaKTOP CHIKEHUS PUCKA OOJTy-
YEHMA JOJDKHA OCYILLECTBIIATBCS Iy TEM:

— U3BATHSA U3 PALTUOHA HAN6OJIE€e 3arPSI3HEHHDBIX ITH-
LIEBBIX IIPOAYKTOB — HEKOTOPBIX JIECHBIX A0/, I'DHU-
OOB, MOJIOKA 1 MsICA (TIPU YCIIOBUH 3AMEHBI UX IIPHUBO3-
HBIMH );

— 06ECIIEUCHHST HACCJICHHS TIPOJIYKTAMH — HOCHTEIISIMUA
KaJIUsI, KAJIbLUS, ITHUINEBBIX BOJIOKOH, IICKTUHOBBIX BE-
IIECTB, MUKPO3JIEMEHTOB HOJ14, YKeJe3d, KOOAIBI, CEICHA;

— Pa3pabOTKU IIPOYKTOB, CHIKAIOMINX HAKOIUICHUE Pa-
JUOHYKJINIOB (IIPOYKTHI MOPS], XJI€OOIPOAYKTHI, TIJIO-
JIOOBOIIIHBIE, MACHBIE KOHCEPBBI, MOJIOYHBIE IIPO/IYKTEI),
Y CHAO)KEHUE UMY HACCIICHUS;

— Ppa3pabOTKU ¥ BHEIPEHHS IIPOIYKTOB, ITOBBIMNAIONTHIX
YCTOMYHUBOCTD OPrdHMU3Ma K HMOHU3HUPYIOMIEMY HU3JTyde-
HHIO, T.€. BKIIOYAIOIINUX PATHOIPOTEKTOPBI — B-KAPOTHH,
METHOHMH, TAyPUH; BUTAMUH E, IIPUPO/IHBIC aHTUOKCU-
JAHTBI (YEPHYIO CMOPOIHHY, IGJIOYHBIH IIOPOIIOK, OI'0-
POIHYIO 3€JICHDB, 30CTEPY, MOPCKYIO KAITyCTy U TIL).

Kpowme Toro, KoppeKiys MU TAHUA HACETIEHUA IIOCTPAAB-
IIHX PAUOHOB JOJDKHA YYUTHIBATD [TOBLIIEHHE YCTONYN -
BOCTH OPraHr3Md U K IPYI'UM, BDCIHBIM HCPATUAITNOH-
HBIM, HCHOHHU3UPYIOIIUM (PAKTOPAM.

TToBBIIIEHHE YCTOMYMBOCTH OPIAaHU3MA K HEOJIATOIPUSI THBIM
(haKTOpaM, BTOM YHCIJIE MOHHUBHUPYIOTM H3TydCHUSIM, — BOK-
HbI, 3(PPEKTUBHBIN KOMIIOHEHT KOMIVIEKCHOM ITPOI'PAMMBI
BbDKMBAHIIS B YUIOBHSIX SKOJIOTTYECKOM KATACTPO(BL OOYCJIOB-
JIEHHOM 3arPsSI3BHEHNEM OKPY-KATOIICH CPEITBI COMIMI TSDKEITBIX
METAUIOB, TECTUTU/IAMI, BBIOPOCAMU ITPOMBIIIIEHHOTO ITPO-
M3BOJICTBA U TPAHCTIOPTA, PATUOHYKIMIAMI. OITUMAIBHOE CO-
JIEPYKAHUE TIOJTHOIECHHOI'O OEJIKA B PALIMOHE TUTAHMS ITOBbI-
IAET YCTOMYHUBOCTD OPraHHU3MA KO MHOTUM (PAKTOPAM, B TOM
YHCIE K MOHUBHUPYIONIEMY UITYyICHUIO. TAK, IPU OOIy4CHHUH
SKMBOTHBIX OOJTBITIIMH JI03AMIY-U3TyueHIst (6—8 Tp) TIpoios-
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span was higher and mortality with tumor gene-
sis — lower in study groups with more protein
content in diet. The separate amino-acids (me-
thionine, isoleucine, tryptophan, threonine etc.)
have the same properties. Vitamins increase or-
ganism resistance to ionizing (and toxic) factors.
They inactivate free radicals, inhibit lipid peroxi-
dation processes. The effect is most expressed in
ascorbic acid (vitamin C), tocopherol (vitamin E),
carotene and retinol (vitamin A).

Ascorbic acid stimulates the immune system, in-
creases blood vessels’ durability and also has a pro-
nounced radioprotective quality of free oxygen
forms inactivation, maintains the SH-groups of
proteins reduced. According to one theory, ascor-
bic acid blocking the hyaluronidase enzyme inhib-
its cell division, decreasing respectively tissues’ ra-
dio-sensitivity.

Bioflavonoids are an important part of the radio-
protective complex. These compounds strength-
en the vascular wall and intracellular membranes,
express antioxydative properties, mitigate energy
balance disorders, jointly with ascorbic acid and
carotene provide the lowering of “breakage” ex-
tent in organism under the irradiation.

To provide all the necessary food components con-
sumption, the nutrition is to be multifarious with
obligatory inclusion of fruit, vegetables (fruit and
vegetables to a certain extent can be replaced by
juices, especially with pulp, or puree), milk, meat
and fish dishes in the diet. Within the present eco-
nomical situation the recommendations for pro-
ducts’ variety can hardly be done with expectation
of their fulfilment. But still we recommend as far as
possible to include the following in the daily diet:
200-250 g of non-fat meat, meat and fish products,
300—-350 g of bread including 200-250 g of that
from coarse ground flour, 300—350 g of potatoes,
50—-100 g of cheese or curd, 0.5 1 of milk or sour
dairy produce (kefir, ryazhenka, curdled milk, yo-
ghurt,), 400—-500 g of vegetables (first of all sea al-
gae, carrot, cabbage, red beet, garden radish, toma-
toes), 20—25 g of animal fats (lard preferable), 20—
25 g of vegetable fat, 40—45 g of buckwheat or
oatmeal, 150-200 g of fruits or juices from them.

Such a daily diet will provide the daily consump-
tion of main food substances and thus increase the
resistance of the organism towards unfavorable
environmental factors including radiation.
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SKUTEIIBHOCTD MX YKU3HU ObUIA GOJIBIIE, A CMEPTHOCTD U PA3BH-
THE OIyXOJICH MEHBITIC B TEX I'PYIIIAX, I7IC B PAIIMOHE 6BUIO
BosbILe 6eKa. TAKHMMM JKe CBOMCTBAMUY OOJIA/IAI0T OT/IEIbHbBIC
AMHHOKHCIIOTBI — METHOHMH, U30JICHITHH, TPUITOMAH, TPEO-
HHH U JP. [TOBBIIIAIOT YCTOMYMBOCTD OPraHU3Ma K MIOHU3H-
PyIoLeMy (U TOKCUYECKOMY) (PAKTOPY BUTAMUHbBL OHM MHAK-
TUBHUPYIOT CBOOOTHBIC PAJUKAIBL TOPMOSAT IIPOLIECChI TIEpe-
KMCHOI'O OKUCJICHHS TATTAZIOB. Hanb0s1e€ BBIPAXKEH TAKOM -
(PEKT y ACKOPOUHOBOM KUAIOTHI (BUTAaMHHA C), TOKO(PEpOIa
(BuTaMyHA E), KApOTHHA M PETUHOMA (BUTAMHHAA).

ACKOPOUHOBASI KUCJIOTA, CTUMYJIUPYSI UMMYHHYIO CHCTEMY,
YKPEIULAA [IPOYHOCTH KPOBECHOCHBIX COCYZIOB, O0JIAIACT TAK-
K€ BBIPDAKEHHBIM PAUOIPOTEKTOPHBIM CBOHCTBOM — MHAK-
TUBHUPYET CBOOOAHBIE (POPMBI KUCJIOPOAA, TIOACPKUBAET B
BOCCTAHOBJIEHHOM COCTOSTHUM SH-TpyTIIibl 6€71KOB. Cornac-
HO OJJHOI M3 TEOPHH, ACKOPOUHOBASI KUCIOT4, OJIOKUPYS
(PEPMEHT THATYPOHU/IA3Y, TOPMOBUT AEJIEHUE KIETOK, CHU-
KA1 TEM CAMBIM PaIHOYYBCTBUTEIBHOCTD TKAHE.

BaxxHas posib B PaIMO3AIMTUTHOM KOMIUIEKCE IPHUHAIE-
2KUT 610(IaBoHONAAM. OHM YKPETUIAIOT CTEHKH COCYIOB
U BHYTPUKJIETOYHBIE MEMOPAHDL, TPOABIAIOT AHTHOKCH-
JIAHTHBIE CBOMCTBA, CMATYAIOT HAPYIIEHUSA SHEPTreTHYE-
CKOT'O 6271aHCA, BMECTE C ACKOPOMHOBOM KUCJIIOTOH U Ka-
POTHHOM O6ECIIEYMBAIOT CHIDKEHUE “TIOJIOMKU” B Opra-
HU3ME IIPH OOIYYCHUM.

YTOOBI O6ECTIEUNUTD ITOCTYIUIEHHUE BCEX BAXKHBIX ITUITEBBIX
BEUIECTB B OPI'AHU3M, IIUTAHUE JIOJDKHO OBbITh PA3HOOO-
PAa3HBIM, C O0S32TEIIbHBIM BKJIIOUYCHUEM B PAIITUOH (PPYK-
TOB, OBOIICH ((PPYKTHI U OBOIIM MOKHO /IO HEKOTOPOI
CTEIICHU 3AMCHHUTb COKAMH, OCOOCHHO C MSIKOTBIO, MJIH
MIOPE), MOJIOYHBIX, MSICHBIX U PbIOHBIX OJII0/]. B CJIOXKUB-
LIEVCA 9KOHOMMWNYECKOM CUTYALIUU TPYAHO AABATH PEKO-
MEH/IAITHH 10 TPO/IyKTOBOMY HAOOPY M HAJICATHCS HA UX
BBITTOJIHEHUE. 1 BCE 7K€ MBI PEKOMEH/IYEM, ITO BO3MOXKHO-
CTH, B CyTOYHBIN PAITMOH BKIIOYATh: 200—250 I HEXKMPHO-
T'O MfICA, MAICHBIX M PBIOHBIX IPOAYKTOB, 300—350 1 xJ1€64,
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